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NAPERVILLE, IL 

Client Reference No: 24578 
CAE Project No: 8670 

PROJECT OVERVIEW 

Battery Builders, Inc. contracted Clean Air Engineering to perform lead and opacity 
testing at their facility located in Naperville, IL for compliance purposes. Testing was 
conducted at both the Baghouse No. 1 Stack and the Mixer Cooling Exhaust Filter Stack. 

The testing included the following parameters at both locations: 

• lead (Pb); 
• opacity; 
• exhaust gas composition (02, C02, H20); 
• exhaust gas temperature and 
• exhaust gas flow. 

These sources were tested to meet the State of Illinois New Source Performance Standard 
(NSPS) and Permit requirements. The testing was performed on April 26 and April 27, 
2000. The field testing was coordinated by: 

Jim Hanslik - Battery Builders, Inc.; ph: (630) 851-5800 
Dan Askin - ESCA Tech, Inc.; ph: (414) 962-5323 
Brian Koziczkowski - Clean Air Engineering; ph: (847) 991-6200 ext. 2045 

The test program consisted of three runs for each of the above pollutants at each source 
outlet. Each mixer outlet run was tested over a period of three 2,400 pound batches. A 
blank correction of 3.4 ug was made in calculating the lead emissions. No deviations 
from standard test practices occurred. All sampling runs were 60 minutes. 

Data is in the Field Data section of the Appendix. A summary of test results is shown in 
Table 1-1. 
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BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

Client Reference No: 24578 
GAE Project No: 8670 

PROJECT OVERVIEW 

Source 
Constituent 

Baghouse No. 1 
Lead (gr/dscf) 
Opacity 

Lead (gr/dscf) 
Opacity 

Table 1-1: 
Summary of Test Results 

Sampling 
Method 

EPA M12 
EPAM9 

EPA M12 
EPAM9 

Average 
Emission 

0.00031 
0 

0.00005 
0 

Permit 
Limit 1 

0.00044 
0 

0.00044 
0 

1 Permit limits obtained from NSPS permits issued March 29, 1984 for the baghouse and November 10, 
1999 for the mixer cooling exhaust filter. 

The test conditions and results of analysis are presented in Tables 2-1 through 2-5 on 
pages 2-1 through 2-3. 
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BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

RESULTS 
Table 2-1: 

Baghouse No. 1 Stack - Lead 

LEAD PARAMETERS 

Run No. 

Date (2000) April26 

Start Time (approx.) 10:44 
Stop Time (approx.) 11 :47 

Process Conditions 
Lead Oxide Charge Weight (lbs) 4,800 

Oxide Delivery none 

Gas Conditions 

Ts Temperature (oF) 132 
Bwo Moisture (volume%) 2.58 

02 Oxygen (dry volume%) 20.8 

C02 Carbon dioxide (dry volume%) 0.2 

Vmstd Volume metered, standard (ft3) 39.08 

Volumetric Flow Rate 
Qa Actual conditions (acfm) 6,900 

Qstd Standard conditions (dscfm) 5,888 

L~ad (Pb) 
Mn Net weight (µg) 676.6 

c Concentration (gr/dscf) 0.00027 

c Concentration (mg/dscm) 0.611 

Table 2-2: 

Emissions 

2 

April 26 
12:39 
13:42 

7,200 
16,576 

134 
2.70 

20.8 

0.2 
38.61 

7,117 
6,045 

906.6 
0.00036 

0.829 

Baghouse No. 1 - Visual Emissions 

Run No. 

Date (2000) 
Start Time (approx.) 
Stop Time (approx.) 

Revision 0 

Average opacity 1 hour, (percent) 
Maximum reading 15 second, (percent) 
Maximum average 6 minute, (percent) 
No. of readings >20% 15 second, (percent) 

April26 
10:45 
11:45 

0 
0 
0 
0 

2 

April26 
12:40 
13:40 

0 
0 
0 
0 
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April26 
14:21 
15:24 

4,800 
none 

140 
2.37 

20.8 

0.2 
37.18 

7,073 
5,961 

746.6 
0.00031 

0.709 

3 

April26 
14:22 
15:22 

0 
0 
0 
0 

Average 

5,600 

135 
2.55 

20.8 

0.2 
38.29 

7,030 
5,965 

776.6 
0.00031 

0. 716 

Average 

0 
0 
0 
0 

------------
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BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

RESULTS 
Table 2-3: 

Mixer Stack - Lead Emissions 

Run No. 2 

Date (2000) April27 April 27 
Start Time (approx.) 08:36 10:44 
Stop Time (approx.) 10:01 12:09 

Process Conditions 
Lead Oxide Charge Weight (lbs) 7,200 7,200 

Gas Conditions 
Ts Temperature (»F) 88 91 
Bwo Moisture (volume %) 4.68 5.42 

02 Oxygen (dry volume%) 20.8 20.8 

C02 Carbon dioxide (dry volume%) 0.2 0.2 
Vmstc Volume metered, standard (ft3) 53.24 52.91 

Volumetric Flow Rate 
Qa Actual conditions (acfm) 2,130 2,185 
Qstd Standard conditions (dscfm) 1,919 1,945 

Lead (Pb) 
Mn Net weight (µg) 126.6 156.6 
c Concentration (gr/dscf) 0.000037 0.000046 
c Concentration (mg/dscm) 0.084 0.105 

Table 2-4: 
Mixer - Visual Emissions 

Run No. 2 

Date (2000) April27 April 27 
Start Time (approx.) 08:36 10:44 
Stop Time (approx.) 09:59 12:08 

Opacitv 
Average opacity 1 hour, (percent) 0 0 
Maximum reading 15 second, (percent) 0 0 
Maximum average 6 minute, (percent) 0 0 
No. of readings >20% 15 second, (percent) 0 0 
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April27 
12:37 
14:16 

7,200 

95 
5.49 

21.0 

0.0 
51.87 

2,235 
1,966 

186.6 
0.000056 

0.127 

3 

April 27 
12:37 
14:15 

0 
0 
0 
0 

Average 

7,200 

91 
5.19 
20.9 

0.1 
52.7 

2, 183 
1,943 

156.6 
0.00005 

0.105 

Average 

0 
0 
0 
0 
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BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

RESULTS 
Table 2-5: 

Lead - Quality Control and Quality 

EPA M~thod 12 

Method Detction Limit (µg) 0.25 

Method Reagent 
Blank Blank 

Results Results 
{µg) {µg) 

lead (gfaa) ND(0.25) 3.4 

Sample ID: Mixer Run 3 
Results Duplicate 

Fraction {µg) (µg) 

lead (gfaa) 190 180 

Sample ID: Blank Spike 
BS #1 BS% Rec. 

Fraction {µg) #1 

lead (gfaa) 1.9 94 

ND - Not detected. The detection limit is denoted in parentheses. 
MS - Matrix Spike 
MS % Rec. - Matrix Spike Percent Recovery 
MS Dup. - Matrix Spike Duplicate 
MSD % Rec. - Matrix Spike Duplicate Percent Recovery 
BS - Blank spike 
BS % Rec. - Blank Spike Percent Recovery 

Revision 0 

M. Spike 
(µg) 

560 

BS #2 
{µg) 

1.9 

Assurance 

MS % Rec. 

95 

BS% Rec. 
#2 

94 
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MS Dup. MSD % 
{µg) Rec. 

550 92 
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BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

Client Reference No: 24578 
CAE Project No: 8670 

DESCRIPTION OF INSTAl..l..ATION 

Battery·Builder's Inc. manufactures Lead Acid Batteries and is subject to the NSPS 
standard - CFR 60.370, Subpart KK. The two (2) stacks that were tested are both part 
of the Paste Mixing Facility. Currently three (3) sources are vented to Baghouse No. 1: 
the paste mixer, the flash drying oven and the bin vent. 

The bin vent is connected to the lead oxide storage silo and operates only during lead 
oxide delivery. The lead oxide delivery occurs once or twice a week and has a duration 
of approximately 40 minutes. A lead oxide delivery occurred during Run 2 of the stack 
test on Baghouse No. 1. 

The paste mixer is a batch operation. During dry blending, it is vented to Baghouse No. 
1. After the liquid is added to the mix, the damper is closed to Baghouse No. 1 and the 
cooling exhaust fan is started. This source is vented to the baghouse about 5 minutes per 
mixing batch. Each mixing batch takes 20 to 25 minutes. 

The other source tested was the cooling air exhaust from the paste mixer. The cooling 
exhaust fan only runs during the 10 to 15 minutes when cooling is required. Then it is 
shut off until it is needed for the next batch. As a result, the stack test runs were stopped 
and restarted ·so that sampling only ·occurred when the exhaust fan was operating. 
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BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

Client Reference No: 24578 
CAE Project No: 8670 

METHODOLOGY 
The sampling will follow procedures as detailed in U.S. Environmental Protection 
Agency (EPA) Methods 1, 2, 3, 4, 9 and 12. The following table summarizes the 
methods and their respective sources. 

Table 4-1: 
Summary of Sampling Procedures 

Title 40 CFR Part 60 Appendix A 
Method 1 "Sample and Velocity Traverses for Stationary Sources" 
Method 2 "Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot Tube)" 
Method 3 "Gas Analysis for the Determination of Dry Molecular Weight" 
Method 4 "Determination of Moisture Content in Stack Gases" 
Method 9 "Visual Determination of the Opacity of Emissions from Stationary Sources" 
Method 12 "Determination of Inorganic Lead Emissions from Stationary Sources" 

These methods appear in detail in Title 40 of the Code of Federal Regulations (CFR). 

Major aspects of the sampling, recovery and analytical procedures are summarized on 
pages 4-2 through 4-7. 

All equipment was calibrated at the Clean Air Engineering laboratory prior to shipment to 
the job site. A post calibration was performed on the meter box at the conclusion of 
testing to verify that calibration was maintained throughout the test program. Calibration 
sheets can be found in Appendix Section C. 
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BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

Client Reference No: 24578 
CAE Project No: 8670 

METHC>DOl..OGY 

SAMPLING POINT DETERMINATION 

Sampling point locations was determined according to EPA Method 1. 

Table 4-2 outlines the sampling point configurations. Figure 4-1 through 4-2 illustrate 
the sampling points and orientation of sampling ports for each of the sources tested in the 
program. 

Table 4-2: 
Sampling Points 

Points Minutes Total 

Stack Constituent Method Runs Ports 12er Port 12er Point Minutes Figure 

Baghouse No. 1 Lead 12 3 4 6 2.5 60 4-1 

Cooling Exhaust Filter Lead 12 3 2 12 2.5 60 4-2 
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BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

METHODOLOGY 
SAMPLING POINT DETERMINATION {CONTINUED) 

21.75 in. 

+1 + 
+ + 
+ + 
+ + 

+ + 

+6 + 

Port 1 Port 2 

Sampling Point 
1 
2 
3 
4 
5 
6 

Diameters to upstream disturbance: 4.62 
Diameters to downstream disturbance: 1.22 

+ 
+ 
+ 
+ 
+ 
+ 

Port 3 

+ 

+ 

+ 
19.5 in. 

+ 

+ 

+ 

Port 4 

Port to Point Distance (in.) 
17.88 
14.63 
11.38 
8.13 
4.88 
1.63 

Limit: 2.0 
Limit: 0.5 
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Figure 4-1: Baghouse No. 1 Stack Sampling Point Determination 
(EPA Method 1) 
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BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

Client Reference No: 24578 
CAE Project No: 8670 

METHODOLOGY 

SAMPUNG POINT DETERMINATION {CONTINUED) 

I I 
1'41111~1------15 in.-----1..,..~1 

Port 1 

+ 

+ 
+ 
+ 

+ 

+ 

+ 
+ 
+ 

Sampling Point 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Diameters to upstream disturbance: 2.87 
Diameters to downstream disturbance: 1.87 

+ Port 2 

Gas Flow 
Out of Page 

Port to Point Distance (in.} 
14.5 
14.0 
13.2 
12.3 
11.3 

9.7 
5.3 
3.8 
2.7 
1.8 
1.0 
0.5 

Limit: 2.0 
Limit: 0.5 

Figure 4-2: Mixer Cooling Exhaust Filter Stack Sampling Point Determination 
(EPA Method 1) 
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BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

Client Reference No: 24578 
CAE Project No: 8670 

METHODOLOGY 
VELOCITY AND VOLUMETRIC FLOW RATE - EPA METHOD 2 

EPA Method 2 was used, in conjunction with the wet method testing, to determine the 
gas velocity and flow rate at each of the test locations. 

Each set of velocity determinations included the measurement of gas velocity pressure 
and gas temperature at each of the EPA Method 1 traverse points. The velocity pressures 
were measured with a Type S pitot tube. Gas temperature measurements were made 
using a Type K thermocouple and digital pyrometer. Velocity was measured in 
conjuction with the isokinetic test. 

GAS COMPOSITION AND MOLECULAR WEIGHT -
EPA METHOD 3 

In order to determine the oxygen (02) concentration, carbon dioxide (C02) concentration 
and gas molecular weight, a time-integrated sample of the gas was obtained for each 
sampling train and analyzed in accordance with EPA Method 3. The gas sample was 
collected into a vinyl sample bag from the isokinetic test method. The contents of the bag 
was analyzed for 0 2 and C02 concentrations using an Orsat. 

MOISTURE CONTENT - EPA METHOD 4 

The flue gas moisture content at each of the test locations was determined in accordance 
with EPA Method 4, in conjunction with the isokinetic test method. The gas moisture 
was determined by quantitatively condensing the water in chilled impingers. The amount 
of moisture condensed was determined gravimetrically. A dry gas meter was used to 
measure the volume of gas sampled. The amount of water condensed and the volume of 
gas sampled was used to calculate the gas moisture content in accordance with EPA 
Method4. 

OPACITY - EPA METHOD 9 

Opacity readings were taken for one hour at 15 second intervals by a certified visible 
emissions reader. The visible emissions readings were conducted simultaneously with 
each of the lead (EPA Method 12) test runs. The results are reported as a maximum 
opacity reading for the one hour period as well as the one hour average opacity. 

__..ma --
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BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

Client Reference No: 24578 
CAE Project No: 8670 

METHODOl..OG¥ 

LEAD EMISSIONS - EPA METHOD 12 

EPA Method 12 was used to measure lead at both locations. This method defines lead 
emissions as particulate and gaseous material isokinetically withdrawn through a 
temperature controlled probe and collected on a high-efficiency filter and in dilute nitric 
acid. 

Figure 4-3 illustrates the EPA Method 12 sampling apparatus. The sampling apparatus 
contained a glass lined temperature-controlled probe equipped with a Type S pitot tube 
(for measuring stack gas flow rate) and a sharp-edged glass button-hook nozzle. The 
exit of the probe was connected to a high efficiency glass fiber filter supported in a glass 
filter holder inside an oven. The exit of the filter holder was connected to a series of four 
full size impingers. The first two impingers each contained 100 milliliters of 0.1 N nitric 
acid (HN03). The third impinger was empty, and the fourth contained a tared quantity of 
silica gel. The impingers were immersed in an ice bath for the duration of each test. 

Procedures for selecting sampling locations and for operation of the apparatus were 
derived from EPA Method 12 and associated EPA Methods 1 through 4. The sampling 
apparatus was leak-checked before and after each test run. Sampling was performed at 
an isokinetic rate greater than 90% and less than 110%. 

At the conclusion of each test run, the probe and nozzle was rinsed and brushed with 0.1 
HN03• The HN03 rinse was collected into a glass sample container. The quartz fiber 
filter was recovered and placed into the original filter container. The volume of liquid 
collected in each of the impingers was quantified. 

The liquid from the first three impingers was transferred to a leak-free polyethylene 
storage container. The back-half of the filter housing, the first three impingers, and all 
connecting glassware was quantitatively rinsed with 0.1 Normal nitric acid, which was 
added to the storage container. 

All containers were sealed, labeled and liquid levels marked prior to transport to the 
laboratory. The silica gel weight and the volume of condensate collected in the impingers 
was used to determine moisture content of the stack gas. 

The nitric acid probe rinses and samples recovered from impingers 1 through 3 were 
reduced to near dryness and digested with an acid solution. The filters will also be 
digested with an acid solution. The digested samples were analyzed by graphite furnace 
atomic absorption spectroscopy (GF AAS) by Philip Analytical Services located in 
Burlington, Ontario. 

------
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BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

METHODOLOGY 
LEAD EMISSIONS (CONTINUED) 

Temperatures (0 F) 

Nozzle 

! 
\ 
Type-S 

Pitot 

Heated 
Probe 

Pitot 
Manometer 

Filter 
Holder 

Heated 
Area 

Bath 

Temperatures (°F) 

Thermometer 

Impinge rs 

2 3 4 

Orifice 
and 

By-Pass Main 
Valve Valve 

lmpinger Contents 
1) 100 ml 0.1 N HN03 

2) 100 ml 0.1 N HN03 

3) empty 
4) 300 g silica gel 

Air-Tight 
Pump 
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Check 

Vacuum Line 

Figure 4-3: Lead Sampling Apparatus (EPA Method 12) 
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BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

Client Reference No: 24578 
CAE Project No: 8670 

SAMPLE CALCULATIONS 

The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate these 

results using a calculator. The reference method data, results and all calculations are carried to sixteen decimal places 

throughout. The final table is formatted to an appropriate number of significant figures. 

1. Volume of water collected (wscf) 

Vwstct = (0.04707)(V1c) 

Where: 
V1c 
V wstd 

0.04707 

total volume of liquid collected in impingers and silica gel (ml) 
volume of water collected at standard conditions (ft3) 
conversion factor (ft3/ml) 

2. Volume of gas metered, standard conditions ( dscf) 

vmstd 

Where: 
pbar 
Tm 
vm 

vmstd 
yd 
LIB 
17.64 
13.6 
460 

(17.64)(Vm)(Pbar + ~H )(Yd) 
13.6 

barometric pressure (in. Hg) 
average dry gas meter temperature (°F) · 
volume of gas sample through the dry gas meter at meter conditions (ft3) 
volume of gas sample through the dry gas meter at standard conditions (ft3) 
gas meter correction factor (dimensionless) 
average pressure drop across meter box orifice (in. Hp) 
conversion factor (0 R/in. Hg) 
conversion factor (in. Hp/in. Hg) 
°F to 0 R conversion constant 

3. Sample gas pressure (in. Hg) 

ps = pbar + (~J 
13.6 

barometric pressure (in. Hg) 
sample gas static pressure (in. H20) 
absolute sample gas pressure (in. Hg) 
conversion factor (in. Hp/in. Hg) 

4. Actual vapor pressure (in. Hg) 

e 
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(
18.3036 

3816
•
44 

) 
%(T5 -32 )+273.15-46.13 

25.4 

vapor pressure, actual (in. Hg) 
average sample gas temperature (°F) 



BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

Client Reference No: 24578 
CAE Project No: 8670 

SAMPLE CALCULATIONS (CONTINUED) 

5. Actual vapor pressure (in. Hg) 1 

pv =Ps 

Where: 
vapor pressure, actual (in. Hg) 
absolute sample gas pressure (in. Hg) 

6. Moisture content(%) 

= V wstd X 100% 
V mstd + V wstd 

Where: 
Bw

0 
proportion of water vapor in the gas stream by volume (%) 

V mstct volume of gas sample through the dry gas meter at standard conditions (ft3) 
V wsid volume of water collected at standard conditions (ft3) 

7. Saturated moisture content(%) 

proportion of water vapor in the gas stream by volume at saturated conditions (%) 
absolute sample gas pressure (in. Hg) 
vapor pressure, actual (in. Hg) 

Whichever moisture value is smaller is used for Bw
0 

in the following calculations. 

8. Molecular weight of dry gas stream (lb/lb· mole) 

M =M (coi) +M (02) +M (CO+N2) 
d C02 (100) 02 (100) CO+N2 (100) 

Where: 
Mct 
Meo 

2 

Mo 
2 

Mco+N2 
co2 

02 
CO+N,, 
100 ~ 

dry molecular weight of sample gas (lb/lb·mole) 
molecular weight of carbon dioxide (lb/lb·mole) 
molecular weight of oxygen (lb/lb· mole) 
molecular weight of carbon monoxide and nitrogen (lb/lb-mole) 
proportion of carbon dioxide in the gas stream by volume(%) 
proportion of oxygen in the gas stream by volume (%) 
proportion of carbon monoxide and nitrogen in the gas stream by volume (%) 
conversion factor (%) 

1 For effluent gas temperatures over 212°F, Pv is assumed to be equal to P~. 
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BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

Client Reference No: 24578 
CAE Project No: 8670 

SAMPLE CALCULATIONS (CONTINUED) 

9. Molecular weight of sample gas (lb/lb· mole) 

Ms =(Md )(1- Bwo) + ( MH20 )(Bwo) 

Where: 
Bwo proportion of water vapor in the gas stream by volume 
Md dry molecular weight of sample gas (lb/lb· mole) 
MH 0 molecular weight of water (lb/lb· mole) 

2 
Ms molecular weight of sample gas, wet basis (lb/lb·mole) 

10. Velocity of sample gas (ft/sec) 

Where: 

(-)( (Ts +460) J 
= (KP)(CP) -JM (MJ(PJ 

. ( ft [(lb/lb· mole )(in. Hg)J"j velocity pressure constant - -------
sec (0 R)(in. H 20) 

pitot tube coefficient 
molecular weight of sample gas, wet basis (lb/lb· mole) 
absolute sample gas pressure (in. Hg) 
average sample gas temperature (°F) 
sample gas velocity (ft/sec) 

average square roots of velocity heads of sample gas (in. H20) 
°F to 0 R conversion constant 

11. Total flow of sample gas (acfm) 

Qa = ( 60)(As )(Vs) 

cross sectional area of sampling location (ft2
) 

volumetric flow rate at actual conditions (acfm) 
sample gas velocity (ft/sec) 
conversion factor (sec/min) 

12. Total flow of sample gas (dscfm) 

Qstd = 

Revision 0 

( Qa )(Ps )(17.64)(1- Bwo) 
(Ts +460) 

proportion of water vapor in the gas stream by volume 
absolute sample gas pressure (in. Hg) 
volumetric flow rate at actual conditions (acfm) 
volumetric flow rate at standard conditions, dry basis (dscfm) 
average sample gas temperature (0 F) 
conversion factor (0 R/in. Hg) 
°F to 0 R conversion constant 
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BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

Client Reference No: 24578 
CAE Project No: 8670 

SAMPLE CALCULATIONS (CONTINUED) 

13. Percent isokinetic (%) 

I 
- (0.09450)(T:° + 460 )(v msid) 

- (Ps)(Vs)( ~~~~((;1)(e)(l-Bwo) 
Where: 

Dn 
Bwo 
I 
PS 
Ts 
V mstd 

vs 

e 
0.09450 
460 

diameter of nozzle (in) 
proportion of water vapor in the gas stream by volume 
percent of isokinetic sampling (%) 
absolute sample gas pressure (in. Hg) 
average sample gas temperature (°F) 
volume of gas sample through the dry gas meter at standard conditions (ft3) 

sample gas velocity (ft/sec) 

total sampling time (min) 
constant 
°F to 0 R conversion constant 

14. Lead concentration (gr/dscf) 

C gr/dscf 

Where: 

cgr/dscf 

mn 
vmstd 

15.43 

(15.43)( mo) 
= 

V mstd 

measured concentration in the gas stream (gr/dscf) 
total amount of lead collected (g) 
volume of gas sample through the dry gas meter at standard conditions (ft3) 
conversion factor (gr/g) 

15. Lead concentration (gr/dscf corrected to 7% 0 2) 

_ (c ) (20.9 - 7) 
cgr/dscf@7%02 - gr/dscf (20.9-02) 

Where: 

cgr/dscf 

C gr/dscf @ 7% o2 

02 
20.9 

measured concentration in the gas stream (gr/dscf) 
measured concentration in the gas stream (gr/dscf corrected to 7% 0 2) 

proportion of oxygen in the gas stream by volume(%) 
proportion of oxygen in ambient air by volume (%) 

16. Lead concentration (gr/dscf corrected to 12% C02) 

c,.1M@12~co, = (c,""") (g~~) 
Where: 

cgr/dscf measured concentration in the gas stream (gr/dscf) 
Cgrldscr@ 12% co

2 
measured concentration in the gas stream (gr/dscf corrected to 12% C02) 

co2 proportion of carbon dioxide in the gas stream by volume (%) 

Revision 0 4 



BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

Client Reference No: 24578 
GAE Project No: 8670 

SAMPLE CALCULATIONS (CONTINUED) 

1 7. Lead concentration (gr/acf) 

Cw''" ={cw'""' { ~~·) 
Where: 

cgr/dscf 

cgr/acf 

<2: 
Qstd 

18. Lead emission (lb/hr) 

measured concentration in the gas stream (gr/dscf) 
measured concentration in the gas stream (gr/acf) 
volumetric flow rate at actual conditions (acfm) 
volumetric flow rate at standard conditions, dry basis (dscfm) 

( C gr/ dscf )( Qstd )( 60) 

Where: 

cgr/dscf 

E,bthr 

Qstd 

60 
7,000 

= 
7,000 

measured concentration in the gas stream (gr/dscf) 
emission rate (lb/hr) 
volumetric flow rate at standard conditions, dry basis (dscfm) 
conversion factor (min/hr) 
conversion factor (gr/lb) 

19. Lead concentration (µg/dscm) 

cµg/d'Om = t"\ (35.31)(1,000) 
vmstd 

Where: 

cµg/dscm 

mn 
vmstd 

35.31 
1,000 

concentration (µg/dscm) 
net mass of metal collected (mg) 
volume of gas sample through the dry gas meter at standard conditions (ft3) 
conversion factor (ft3/m3

) 

conversion factor (µg/mg) 

20. Lead concentration (lb/dscf) 

= (mn) (1 000) 
clb/dscf (v mstd )( 453,590) ' 

Where: 

clb/dscf 

mn 
V mstd 

453,590 
1,000 

Revision 0 

concentration (lb/dscf) 
net mass of metal collected (mg) 
volume of gas sample through the dry gas meter at standard conditions (ft3

) 

conversion factor (mg/lb) 
conversion factor (µg/mg) 
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BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

Client Reference No: 24578 
CAE Project No: 8670 

SAMPLE CALCULATIONS (CONTINUED) 

21. Lead concentration (µg/dscm corrected to 7% 0 2) 

(cµg/dscm)(20.9- 7.0) 
= 

(20.9-0i) 

Where: 
cµg/dscm concentration (µgldscm) 
Cµg/ctscm@ 7* 0 ') concentration (µg/dscm corrected to 7% 0 2) 

0 2 ~ proportion of oxygen in the gas stream by volume (%) 
20.9 proportion of oxygen in ambient air by volume(%) 

22. Lead concentration (µg/dscm corrected to 12% C02) 

-(c )_Q32_ 
Cµg/dscm@I2'kC0 2 - µg/dscm (C0

2
) 

Where: 
cµg/dscm concentration (µgldscm) 
Cµg/ctscm @ 129[ co') concentration (µg/dscm corrected to 12% C02) 

co2 ~proportion of carbon dioxide in the gas stream by volume (%) 

23. Lead emission (g/sec) 

E.,~, = ( (ml~')) 
vmstd 10 ( 60) 

Where: 
Eg1sec emission rate (g/sec) 
mn net mass of metal collected (mg) 
Qsict volumetric flow rate at standard conditions, dry basis (dscfm) 
V mstct volume of gas sample through the dry gas meter at standard conditions (ft:3) 
60 conversion factor (sec/min) 
106 conversion factor (µgig) 

24. Lead emission (g/hr) 

( mn )( Qstd )( 60) 
Eg/hr = )( 6) 

(Vmstd 10 

Where: 

Revision 0 

Eg1hr 

fin 

Qstd 

V mstd 

60 
106 

emission rate (g/hr) 
net mass of metal collected (mg) 
volumetric flow rate at standard conditions, dry basis (dscfm) 
volume of gas sample through the dry gas meter at standard conditions (ft:3) 
conversion factor (min/hr) 
conversion factor (µgig) 
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BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

Client Reference No: 24578 
GAE Project No: 8670 

SAMPLE CALCULATIONS (CONTINUED) 

25. Leademission (lb/hr) 

Where: 

cµg/dscm 

Qstd 

E1b/hr 

60 

= 

35.31 
1,000 
453,590 

Revision 0 

( cµg/ dscm )( Qstd )( 60) 

( 453,590)(1, 000)(35.31) 

concentration (µg/dscm) 
volumetric flow rate at standard conditions, dry basis (dscfm) 
emission rate (lb/hr) 
conversion factor (min/hr) 
conversion factor (ft3/m3

) 

conversion factor (µg/mg) 
conversion factor (mg/lb) 
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BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

PARAMETERS 

Revision 0 

Client Reference No: 24578 
GAE Project No: 8670 
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BATTERY BUILDERS, INC. 
CAE Project No: 8670 
Baghouse Stack 

LEAD 
VELOCITY AND MOISTURE PARAMETERS 

Run No. 2 3 

Date (2000) April 26 April 26 April26 

Start Time (approx.) 10:44 12:39 14:21 

Stop Time (approx.) 11:47 13:42 15:24 

Sampling Conditions 

yd Dry gas meter correction factor 0.9912 0.9912 0.9912 

cp Pitot tube coefficient 0.84 0.84 0.84 

PQ Static pressure (in. HzO) -0.2 -0.2 -0.2 

A. Sample location area (ff) 2.95 2.95 2.95 

pbar Barometric pressure (in. Hg) 29.40 29.40 29.40 

D" Nozzle diameter (in.) 0.240 0.240 0.240 

02 Oxygen (dry volume %) 20.8 20.8 20.8 

C02 Carbon dioxide (dry volume%) 0.2 0.2 0.2 

V1c Liquid collected (ml) 22.0 22.8 19.2 

vm Volume metered, meter conditions (tr) 40.49 40.42 39.45 

Tm Dry gas meter temperature (°F) 74 80 87 

T. Sample temperature (0 F) 132 134 140 

~H Meter box orifice pressure drop (in. H20) 1.40 1.38 1.35 

0 Total sampling time (min) 60 60 60 

Flow Results 

Vw.td Volume of water collected (tr) 1.04 1.07 0.90 

vmstd Volume metered, standard (tr) 39.08 38.61 37.18 

P. Sample gas pressure, absolute (in. Hg) 29.39 29.39 29.39 

Pv Vapor pressure, actual (in. Hg) 4.75 5.00 5.95 

Bwo Moisture in sample(% by volume) 2.58 2.70 2.37 

Bwa Saturated moisture(% by volume) 16.15 17.01 20.24 

..J~p Velocity head (../in. H20) 0.648 0.667 0.660 

Md MW of sample gas, dry (lb/lb-mole) 28.86 28.86 28.86 

M. MW of sample gas, wet (lb/lb-mole) 28.58 28.57 28.61 

v. Velocity of sample (ft/sec) 39.1 40.3 40.0 

%1 lsokinetic sampling (%) 103.7 99.8 97.5 

a. Volumetric flow rate, actual (acfm) 6,900 7,117 7,073 

Oald Volumetric flow rate, standard (dscfm) 5,888 6,045 5,961 

Revision O 



BATTERY BUILDERS, INC. 
CAE Project No: 8670 
Baghouse Stack 

LEAD PARAMETERS 

Run No. 1 2 3 Average 

Date (2000) April 26 April 26 April 26 

Start Time (approx.) 10:44 12:39 14:21 

Stop Time (approx.) 11:47 13:42 15:24 

Process Conditions 
Lead Oxide Charge Weight (lbs) 4,800 7,200 4,800 5,600 
Oxide Delivery none 16,576 none 

Gas Conditions 

Ts Temperature (oF) 132 134 140 135 
Bwo Moisture (volume%) 2.58 2.70 2.37 2.55 

02 Oxygen (dry volume%) 20.8 20.8 20.8 20.8 

C02 Carbon dioxide (dry volume%} 0.2 0.2 0.2 0.2 
Vmstd Volume metered, standard (ft3) 39.08 38.61 37.18 38.29 

Volumetric Flow Rate 
Qa Actual conditions (acfm) 6,900 7,117 7,073 7,030 
Qstd Standard conditions (dscfm) 5,888 6,045 5,961 5,965 

Lead (Pb} 
Mn Net weight (µg) 676.6 906.6 746.6 776.6 
c Concentration (gr/dscf) 0.00027 0.00036 0.00031 0.00031 
c Concentration (mg/dscm) 0.611 0.829 0.709 0.716 
E Emission rate (lb/hr) 0.013 0.019 0.016 0.016 



Battery Builders, Inc. 
CAE Project No: 8670 
Baghouse No. 1 

Run 

Date (2000) 
Start Time 

Revision O 

1 

April26 
10:45 

VISIBLE EMISSION PARAMETERS 

Time Time (sec) 
(min) 15 30 45 60 

0 0 0 0 0 
1 0 0 0 0 
2 0 0 0 0 
3 0 0 0 0 
4 0 0 0 0 
5 0 0 0 0 
6 0 0 0 0 
7 0 0 0 0 
8 0 0 0 0 
9 0 0 0 0 
10 0 0 0 0 
11 0 0 0 0 
12 0 0 0 0 
13 0 0 0 0 
14 0 0 0 0 
15 0 0 0 0 
16 0 0 0 0 
17 0 0 0 0 
18 0 0 0 0 
19 0 0 0 0 
20 0 0 0 0 
21 0 0 0 0 
22 0 0 0 0 
23 0 0 0 0 
24 0 0 0 0 
25 0 0 0 0 
26 0 0 0 0 
27 0 0 0 0 
28 0 0 0 0 
29 0 0 0 0 
30 0 0 0 0 
31 0 0 0 0 
32 0 0 0 0 
33 0 0 0 0 
34 0 0 0 0 
35 0 0 0 0 
36 0 0 0 0 
37 0 0 0 0 
38 0 0 0 0 
39 0 0 0 0 
40 0 0 0 0 
41 0 0 0 0 
42 0 0 0 0 
43 0 0 0 0 
44 0 0 0 0 
45 0 0 0 0 
46 0 0 0 0 
47 0 0 0 0 
48 0 0 0 0 
49 0 0 0 0 
50 0 0 0 0 
51 0 ·o 0 0 
52 0 0 0 0 
53 0 0 0 0 
54 0 0 0 0 
55 0 0 0 0 
56 0 0 0 0 
57 0 0 0 0 
58 0 0 0 0 
59 0 0 0 0 

Average Opacity (1 hour) O 
Minimum Reading (15 second) O 
Maximum Reading (15 second) O 

No. of Readings >0% (15 second) O 

SIX MINUTE 
RUNNING AVERAGES 

Time (sec) 
15 30 45 60 

0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Maximum Average {6 minute) 0 



Battery Builders, Inc. 
CAE Project No: 8670 
Baghouse No. 1 

Run 

Date (2000) 
Start Time 

Revision O 

2 

April26 
12:40 

VISIBLE EMISSION PARAMETERS 

Time Time (sec) 
(min) 15 30 45 60 

0 0 0 0 0 
1 0 0 0 0 
2 0 0 0 0 
3 0 0 0 0 
4 0 0 0 0 
5 0 0 0 0 
6 0 0 0 0 
7 0 0 0 0 
8 0 0 0 0 
9 0 0 0 0 
10 0 0 0 0 
11 0 0 0 0 
12 0 0 0 0 
13 0 0 0 0 
14 0 0 0 0 
15 0 0 0 0 
16 0 0 0 0 
17 0 0 0 0 
18 0 0 0 0 
19 0 0 0 0 
20 0 0 0 0 
21 0 0 0 0 
22 0 0 0 0 
23 0 0 0 0 
24 0 0 0 0 
25 0 0 0 0 
26 0 0 0 0 
27 0 0 0 0 
28 0 0 0 0 
29' 0 0 0 0 
30 0 0 0 0 
31 0 0 0 0 
32 0 0 0 0 
33 0 0 0 0 
34 0 0 0 0 
35 0 0 0 0 
36 0 0 0 0 
37 0 0 0 0 
38 0 0 0 0 
39 0 0 0 0 
40 0 0 0 0 
41 0 0 0 0 
42 0 0 0 0 
43 0 0 0 0 
44 0 0 0 0 
45 0 0 0 0 
46 0 0 0 0 
47 0 0 0 0 
48 0 0 0 0 
49 0 0 0 0 
50 0 0 0 0 
51 0 0 0 0 
52 0 0 0 0 
53 0 0 0 0 
54 0 0 0 0 
55 0 0 0 0 
56 0 0 0 0 
57 0 0 0 0 
58 0 0 0 0 
59 0 0 0 0 

Average Opacity (1 hour) O 
Minimum Reading (15 second) O 
Maximum Reading (15 second) O 

No. of Readings >0% (15 second) O 

SIX MINUTE 
RUNNING AVERAGES 

Time (sec) 
15 30 45 60 

0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Maximum Average (6 minute) O 



Battery Builders, Inc. 
GAE Project No: 8670 
Baghouse No. 1 

Run 

Date (2000) 
Start Time 

Revision O 

3 

April26 
14:22 

VISIBLE EMISSION PARAMETERS 

Time Time (sec) 
(min) 15 30 45 60 

0 0 0 0 0 
1 0 0 0 0 
2 0 0 0 0 
3 0 0 0 0 
4 0 0 0 0 
5 0 0 0 0 
6 0 0 0 0 
7 0 0 0 0 
8 0 0 0 0 
9 0 0 0 0 
10 0 0 0 0 
11 0 0 0 0 
12 0 0 0 0 
13 0 0 0 0 
14 0 0 0 0 
15 0 0 0 0 
16 0 0 0 0 
17 0 0 0 0 
18 0 0 0 0 
19 0 0 0 0 
20 0 0 0 0 
21 0 0 0 0 
22 0 0 0 0 
23 0 0 0 0 
24 0 0 0 0 
25 0 0 0 0 
26 0 0 0 0 
27 0 0 0 0 
28 0 0 0 0 
29 0 0 0 0 
30 0 0 0 0 
31 0 0 0 0 
32 0 0 0 0 
33 0 0 0 0 
34 0 0 0 0 
35 0 0 0 0 
36 0 0 0 0 
37 0 0 0 0 
38 0 0 0 0 
39 0 0 0 0 
40 0 0 0 0 
41 0 0 0 0 
42 0 0 0 0 
43 0 0 0 0 
44 0 0 0 0 
45 0 0 0 0 
46 0 0 0 0 
47 0 0 0 0 
48 0 0 0 0 
49 0 0 0 0 
50 0 0 0 0 
51 0 0 0 0 
52 0 0 0 0 
53 0 0 0 0 
54 0 0 0 0 
55 0 0 0 0 
56 0 0 0 0 
57 0 0 0 0 
58 0 0 0 0 
59 0 0 0 0 

Average Opacity (1 hour) O 
Minimum Reading (15 second) O 
Maximum Reading (15 second) O 

No. of Readings >0% (15 second) O 

SIX MINUTE 
RUNNING AVERAGES 

Time (sec) 
15 30 45 60 

0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Maximum Average (6 minute) 0 



BATTERY BUILDERS, INC. 
GAE Project No: 8670 
Mixer Stack 

LEAD 
VELOCITY AND MOISTURE PARAMETERS 

Run No. 1 2 3 

Date (2000} April27 April27 April27 

Start Time (approx.) 08:36 10:44 12:37 

Stop Time (approx.) 10:01 12:09 14:16 

Sampling Conditions 

yd Dry gas meter correction factor 0.9912 0.9912 0.9912 

cp Pitot tube coefficient 0.84 0.84 0.84 

PQ Static pressure (in. H20) 0.0 -0.1 -0.1 

A. Sample location area (ft2) 1.23 1.23 1.23 

pbar Barometric pressure (in. Hg) 29.30 29.30 29.30 

D" Nozzle diameter (in.) 0.316 0.316 0.316 

02 Oxygen (dry volume %} 20.8 20.8 21.0 

C02 Carbon dioxide (dry volume%) 0.2 0.2 0.0 

V1c Liquid collected (ml) 55.5 64.4 64.0 

vm Volume metered, meter conditions (ft3) 53.72 54.34 54.33 

Tm Dry gas meter temperature (°F) 60 70 80 

T. Sample temperature (°F) 88 91 95 

L\H Meter box orifice pressure drop (in. H20) 2.50 2.55 2.58 

e Total sampling time (min) 60 60 60 

Flow Results 

Vwstd Volume of water collected (ft3) 2.61 3.03 3.01 

vm.td Volume metered; standard (ft3) 53.24 52.91 51.87 

P. Sample gas pressure, absolute (in. Hg) 29.30 29.29 29.29 

Pv Vapor pressure, actual (in. Hg) 1.32 1.47 1.66 

Bwo Moisture in sample(% by volume) 4.68 5.42 5.49 

Bw. Saturated moisture(% by volume) 4.52 5.02 5.68 

··.far Velocity head (..Jin. H20) 0.496 0.507 0.516 

Md MW of sample gas, dry (lb/lb-mole) 28.86 28.86 28.84 

M. MW of sample gas, wet (lb/lb-mole) 28.37 28.32 28.24 

v. Velocity of sample (ft/sec) 28.9 29.7 30.4 

%1 lsokinetic sampling(%) 104.2 102.1 99.1 

a. Volumetric flow rate, actual (acfm) 2,130 2,185 2,235 

o.td Volumetric flow rate, standard (dscfm) 1,919 1,945 1,966 

/Runs 1 and 2 were saturated. Saturated moisture values were used in all calculations. 
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BATTERY BUILDERS, INC. 
CAE Project No: 8670 
Mixer Stack 

LEAD PARAMETERS 

Run No. 1 2 3 Average 

Date (2000) April 27 April 27 April 27 

Start Time (approx.) 08:36 10:44 12:37 

Stop Time (approx.) 10:01 12:09 14:16 

Process Conditions 
Lead Oxide Charge Weight (lbs) 7,200 7,200 7,200 7,200 

Gas Conditions 

Ts Temperature (»F) 88 91 95 91 

Bwo Moisture (volume%) 4.68 5.42 5.49 5.19 

02 Oxygen (dry volume%) 20.8 20.8 21.0 20.9 

C02 Carbon dioxide (dry volume%) 0.2 0.2 0.0 0.1 

Vmstc Volume metered, standard (ft3) 53.24 52.91 51.87 52.7 

Volumetric Flow Rate 
Qa Actual conditions (acfm) 2,130 2,185 2,235 2,183 

Qstd Standard conditions (dscfm) 1,919 1,945 1,966 1,943 

Lead (Pb) 

Mn Net weight (µg) 126.6 156.6 186.6 156.6 

c Concentration (gr/dscf) 0.000037 0.000046 0.000056 0.00005 

c Concentration (mg/dscm) 0.084 0.105 0.127 0.105 

E Emission rate (lb/hr) 0.00060 0.00076 0.00094 o.ooon 



Battery Builders, Inc. 
CAE Project No: 8670 
Mixer 

Run 

Date (2000) 
Start Time 

Revision 0 

1 

April27 
8:36 

VISIBLE EMISSION PARAMETERS 

Time Time (sec) 
(min) 15 30 45 60 

0 0 0 0 0 
1 0 0 0 0 
2 0 0 0 0 
3 0 0 0 0 
4 0 0 0 0 
5 0 0 0 0 
6 0 0 0 0 
7 0 0 0 0 
8 0 0 0 0 
9 0 0 0 0 
10 0 0 0 0 
11 0 0 0 0 
12 0 0 0 0 
13 0 0 0 0 
14 0 0 0 0 
15 0 0 0 0 
16 0 0 0 0 
17 0 0 0 0 
18 0 0 0 0 
19 0 0 0 0 
20 0 0 0 0 
21 0 0 0 0 
22 0 0 0 0 
23 0 0 0 0 
24 0 0 0 0 
25 0 0 0 0 
26 0 0 0 0 
27 0 0 0 0 
28 0 0 0 0 
29 0 0 0 0 
30 0 0 0 0 
31 0 0 0 0 
32 0 0 0 0 
33 0 0 0 0 
34 0 0 0 0 
35 0 0 0 0 
36 0 0 0 0 
37 0 0 0 0 
38 0 0 0 0 
39 0 0 0 0 
40 0 0 0 0 
41 0 0 0 0 
42 0 0 0 0 
43 0 0 0 0 
44 0 0 0 0 
45 0 0 0 0 
46 0 0 0 0 
47 0 0 0 0 
48 0 0 0 0 
49 0 0 0 0 
50 0 0 0 0 
51 0 0 0 0 
52 0 0 0 0 
53 0 0 0 0 
54 0 0 0 0 
55 0 0 6 0 
56 0 0 0 0 
57 0 0 0 0 
58 0 0 0 0 
59 0 0 0 0 

Average Opacity (1 hour) 0 
Minimum Reading (15 second) O 
Maximum Reading (15 second) O 

No. of Readings >0% (15 second) O 

SIX MINUTE 
RUNNING AVERAGES 

Time (sec) 
15 30 45 60 

0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Maximum Average (6 minute) 0 



Battery Builders, Inc. 
CAE Project No: 8670 
Mixer 

Run 

Date (2000) 
Start Time 

Revision 0 

2 

April 27 
10:44 

VISIBLE EMISSION PARAMETERS 

Time Time (sec) 
(min) 15 30 45 60 

0 0 0 0 0 
1 0 0 0 0 
2 0 0 0 0 
3 0 0 0 0 
4 0 0 0 0 
5 0 0 0 0 
6 0 0 0 0 
7 0 0 0 0 
8 0 0 0 0 
9 0 0 0 0 
10 0 0 0 0 
11 0 0 0 0 
12 0 0 0 0 
13 0 0 0 0 
14 0 0 0 0 
15 0 0 0 0 
16 0 0 0 0 
17 0 0 0 0 
18 0 0 0 0 
19 0 0 0 0 
20 0 0 0 0 
21 0 0 0 0 
22 0 0 0 0 
23 0 0 0 0 
24 0 0 0 0 
25 0 0 0 0 
26 0 0 0 0 
27 0 0 0 0 
28 0 0 0 0 
29 0 0 0 0 
30 0 0 0 0 
31 0 0 0 0 
32 0 0 0 0 
33 0 0 0 0 
34 0 0 0 0 
35 0 0 0 0 
36 0 0 0 0 
37 0 0 0 0 
38 0 0 0 0 
39 0 0 0 0 
40 0 0 0 0 
41 0 0 0 0 
42 0 0 0 0 
43 0 0 0 0 
44 0 0 0 0 
45 0 0 0 0 
46 0 0 0 0 
47 0 0 0 0 
48 0 0 0 0 
49 0 0 0 0 
50 0 0 0 0 
51 0 0 0 0 
52 0 0 0 0 
53 0 0 0 0 
54 0 0 0 0 
55 0 0 0 0 
56 0 0 0 0 
57 0 0 0 0 
58 0 0 0 0 
59 0 0 0 0 

Average Opacity (1 hour) O 
Minimum Reading (15 second) O 
Maximum Reading (15 second) O 

No. of Readings >0% (15 second) O 

SIX MINUTE 
RUNNING AVERAGES 

Time (sec) 
15 30 45 60 

0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Maximum Average (6 minute) O 



Battery Builders, Inc. 
CAE Project No: 8670 
Mixer 

Run 

Date (2000) 
Start Time 

Revision O 

3 

April27 
12:37 

VISIBLE EMISSION PARAMETERS 

Time Time (sec) 
(min) 15 30 45 60 

0 0 0 0 0 
1 0 0 0 0 
2 0 0 0 0 
3 0 0 0 0 
4 0 0 0 0 
5 0 0 0 0 
6 0 0 0 0 
7 0 0 0 0 
8 0 0 0 0 
9 0 0 0 0 
10 0 0 0 0 
11 0 0 0 0 
12 0 0 0 0 
13 0 0 0 0 
14 0 0 0 0 
15 0 0 0 0 
16 0 0 0 0 
17 0 0 0 0 
18 0 0 0 0 
19 0 0 0 0 
20 0 0 0 0 
21 0 0 0 0 
22 0 0 0 0 
23 0 0 0 0 
24 0 0 0 0 
25 0 0 0 0 
26 0 0 0 0 
27 0 0 0 0 
28 0 0 0 0 
29 0 0 0 0 
30 0 0 0 0 
31 0 0 0 0 
32 0 0 0 0 
33 0 0 0 0 
34 0 0 0 0 
35 0 0 0 0 
36 0 0 0 0 
37 0 0 0 0 
38 0 0 0 0 
39 0 0 0 0 
40 0 0 0 0 
41 0 0 0 0 
42 0 0 0 0 
43 0 0 0 0 
44 0 0 0 0 
45 0 0 0 0 
46 0 0 0 0 
47 0 0 0 0 
48 0 0 0 0 
49 0 0 0 0 
50 0 0 0 0 
51 0 0 0 0 
52 0 0 0 0 
53 0 0 0 0 
54 0 0 0 0 
55 0 0 0 0 
56 0 0 0 0 
57 0 0 0 0 
SB 0 0 0 0 
59 0 0 0 0 

Average Opacity (1 hour) O 
Minimum Reading (15 second) O 
Maximum Reading (15 second) O 

No. of Readings >0% (15 second) O 

SIX MINUTE 
RUNNING AVERAGES 

Time (sec) 

15 30 45 60 
0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 o. 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Maximum Average (6 minute) O 



BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

CAl...IBRJ.\TION DATA 

Revision 0 

Client Reference No: 24578 
CAE Project No: 8670 
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NOZZLE CALIBRATION SHEET 

D1 
(inches). 

Project Numbet 

Unit 
Runs·, .. .: 

02 
(inches), 

03 
(inch~s). 

. '• 

,?/7 

0 1, D2, 0 3 = three nozzle diameter measurements 

ilD = maximum difference between any two diameters 
~D ~ 0.004 inches* 

* (40 CFR 60, Appendix A, Method 5, Section 5.1) 

AD" 
(inches) 

.oot 

~Dave· 
(inches) 

l), 6 



Nozzle Calibration Sheet 

Client 1) '\'It~ (1 j /Jery ~ 
Calibrated by: B / J<crki cz.kadfh I 

Date: 'i b--~ I@ 
I I 

Nozzle D1 Di 
Identification (inches) (inches) 

.2'-(0 , Ltj 0 

D1, D2, D3 = three nozzle diameter measurements 

JoborRefNo: 3't<70 
Unit J343ha..se. No. l 
Runs: I - 3 

D3 ilD AD ave 
(inches) (inches) (inches) 

. 2'10 .ooo , A'10 

.6.D = maximum difference between any two diameters 
.6.D s 0.004 inches"" 

""(40 CFR 60, Appendix A, Method 5, Section 5.1) 

--- WWW ---- -==. -w 



Sample Probe Calibration 
Drobe Type: M-!J- l.D. Number: 

1mnce Type: Reference 1.0. No: _______ Pyrometer 1.0. No: Degrees: 

-
Point No. Target Temp. Reference Temp. Indicated Temp. Temp. Dltf erence o/. Dlff erence* Speclflcallon 

1 lce-32F 
-

2 Ambient-70F %Difference S 1.5 
-

3 Hot Oil-1 SOF 

4 Boiling Hp-212F 

5 Hot Oil-320F 
-

• Based on Absolute Temperature {Rankine) 

)00s auernbly meet apeclflcatlons? 

"S" Pilot 
Measurement 

Calculation a 

SpeclflcaUon 
s10° 
:S05° 

Pa+ Pb =A 

Z(8)= A sin r = D ----...,...---
1/(9) =A sin Q= , DI~ 'r{J../ 

$ 0.125• 
$ 0.03125. 

oea aaaembly meet apeclllcatlons? . 6 
Reference Pi tot 1.0. No: --------

Pltot Side 'A': 

Trlal No. Reference P Probe p 

1 

2 . 
3 

Side 'A' Average Probe Cp= 

Pilot Side 'B': 

Trial No. Reference P Probe P 
1 

2 
3 

Sida 'B' Average Probe Cp= 

Probe Cp* 

Probe Cp* 

-· 

Standard Pltot 
Measurement (lnchos) 

Tube O.D. -------Static Hole l.D. ______ _ 

Length: 
Tip to Static ______ _ 

Static to Bend -------

Spoclflcallon 
(D) 

.,. 0.1 x (D) 

~ 6 x (0) 
~ 8 x (0) 

If ·vea", ·s· pilot Cp=0.84; Std. Pllot=0.99. If "No\ 
wind tunnel calibration la required. 

Reference Pilot Cp: ______ _ 

Devlallon from Specification 

Average Cp* 
Cp Deviations s O.Q1 

Deviation from Specification 
Average Cp* 

Cp Deviations S 0.01 

"Probe Cp= (Reference CpH(Reference /J.P/ Probe /J.P); Cp Deviation= Trial Cp - Average Probe Cp 

'4' Average Cp 'B' Average Cp 

I 

•r.e1 aaeembly meet apeclflcatlons? 

Probe Cp= ___ o_._8_4 __ _ 

Difference 

IDifferencel ~ O.D1 

If ·vea\ Cpa Average of Sida 'A' and 'B' Cp values. If 
·No•, Pilot muat be replaced. 

Date: S ·26 - 91 

Ci.tan Air Englouripg 



CAE Project No. ~e:,·j:L 

'1 

Meter BoX Critical Orifice Pr' st-Test Calibrati~n· D~ta 
Meter No. 1 ~ Orifice l.D. N · S 

Location 

Date --\ · 2 1' -1..ooc) 

Operator Cr, r ~V L..CJv t<:..4 
Name 

Barom. Press. (Pb) 2~2£) in. Hg 

Meter yd I ,'rt rz I Orifice K' ~ sq.8 + 
Meter.i\Ho. ! ~. %3 \q Orifice Cal. fD . d--~ 

! Date 
Full-Test · 2. 2.'2..d0 
Cal. Date 

Leak Checks 
Negative Pressure 

No Movement of 
Meter in 1 minute 

Positive Pressure 
No Movement of 
Manometer in 1 minute 

12SPass 

0Fail 

[]Pass 

QFail 

lmportanl:All leak checks must pass 
In order for calibration to be valid. 

~>! /.'.·:·(·\ W.'1+ .. :rn;h:;{ ;.j~~; lf.~ 1,:}.'::.it?.~f'.·.:;1~~:r$~'~"1:#~ .:t*.J].ftef,1·.tr:.it•'.;M··'.·l.·~.~,e .. r.,~1l~~1.~1.·.~~.Hl .. ~~.~~.:t~~.'N.~i.~.~:l·;·~ ~.~~l·f.~ .. r1)~·r·;·}·tr·w·,··:.~:.:~~.~.'.'·;.' ~.;l).~.~f..:~1?.'.if·•'.: .. ~·wr~,.~:,1~ .. i·"i.r.: ~~.l~~.}1 .. ~.1.·~~i~11f;.f~ij.~fa.l~L·;·;l·r .ijiN~.Jj.M .. ,',.~i.~.·N.~~.:;, 1t'~J~'~,ll!~~~1·~m~~f .. :.i l~\~.Jlµ)J':~'.;)!~tf?\}j'}m· .. ~·~~}.· ~ .. ,~~.·.;i.'jf~~i l!~
1

·;.ft,"l'.i"~' •. ~, flj 1 '" ·tdJ ;:,•< \:'ll' t: ; l .~.)~~~ r:M~ At !:< .l),lli;l~J!I emP.era UrEHtSi .1 ·~~Ainblent:g fi "} :j"~<l~h~')i,j .r/ \' ;oib'' ~~Iii···' 1 ... ~nu:.ot !Ji f;tf r. : ~olumef-!l ~· 1-Avgj l;,t1 . ";!'J ,):lf'·~ 1 "t I ¥ • ~·i !k . . 
; ' '.. "" ·: ~·/1f·· ;·;,;. x, ·J ~-- '~ ~ :'.; · 1:i·r) :J~i'.!·'i·, .. ~~ :f;~\1-~·1~,if·!H''V:<~'~tfl'.~; !:t:-ff~~N"it~ ti)~· ''i'.•"·') i'~/~r!fl \t/ ~f .. ; i~rtH1f:i ~~:11 L ~1;,~ MW,, '1,· ; :lM.. · .. · ·~~ ~ t;~ltl!~ • . i";';i, · , •• .J,f, it ' ,', · .'f · ,~.~r )"" 'f ,; ·dt,; ·· .+- h'.. .; ~ .j 
l' ' ~ •, J I ' t,. • 1t '' \ •!h\ , iJ "~ •' • .. r t , ;il·, '. ·fr·~··"'~;;'$'~ .. !~· ,· i, ··~. ·1~~( ~ ·~f \\'¥. l ;! I ..• '. ~ . ' I , ; ·~ ';; • I /• *~ ' ' ' t 

.: . ;' I ~\.Elapsed • .. } ,, .Me~er,: :\~~: '~i;):~· o'. '.) \1: I):\; ~r~~l,l:,•/:ft1·Yilf' ii!){.fv~m~tt!!~Jd ~~1~: .. M·~~~1!iM'.Pl~(: r :oj~]~'fJ.~j~~ij1'Y,' :A :~~~,.~~r.~': ~f~R(fiJW~11~r; ~l1 .>M~.~~r~1 ":: ,~:t~tr OGM ... 1~\J ; .. I Pe~centf{ 
Run ; · • .zi~i~:t:s,: •·· '1X<~~0TI.i;! l~P'C~>\'li/ ~~.~m~~! l~~ff·#fll~? !~r~\~;9-~1·1 .J'(1»~!!$:! ~Jf~~~M~~ ~~l~~fri~"i;J~\· ~r;;~of ~r i]t~:'!~~~~~;I l~Y.~i~~.1,7;~ 

0.0 J L'"' -~ @L- . .-.... .,~;·!·~; ·1.L>>r:t.Mfrt\ <~+:·itn;r·'.•'il1:vl!i '.i!C•+lii);J::.;~ .. ~.~Jt;!/t·"!Fi':J. 1): __ \ 1 ,.;"1._~;~;, .. _ ·~~.1{n?i!1ttm ~ ;;~·!~~~!:~ 
s ~\ gz_. ~~ I,~ 

2 tO ~~3, l)( ~l,.. 1-8 I. g 
3 \~ I :, Yi-. 5~ ~l Bi.. +er /. 

Calculations and Specifications 

Y = K' x ~, x < r,,, + 4 Go) x e 
I 17.64 XV,,. X (It+ Lif,Yi'3,6) x .fi:mb + 460 

6 y = r; - r; x 100 
I y 

I 

·Spec.: LiY; ~ ±2% 

Y-Y 
Cal.Error== -'--'1 x 100 

Y:ir 

I 

. Spec.: Cal.Error::; ±5% 

CS 005 Critical Orifice 
t=Yr.t tnRR R'.1-1()/~5/95 

13.o s 
13~0 5 
13.0 5 

I • 
I 

I 
I 

Average Y1 

Cal.Error 

O/o 

O/o 

% 

% 

--- --==--~-
Clean Air Engineering 



Meter Box Critical Orifice Post-Test Calibration Data 

CAE Project No. 8670 

Location Both 

Date 7/27/00 

Operator G. Pavlovics 
Name ----------

Barom. Press. (Pb) 

2 

3 

5.0 

10.0 

15.0 

29.20 

329.85 

333.70 

337.54 

in. Hg 

81 

81 

81 

Calculations and Specifications 

Meter No. 

Meter Yd 

Meter LiH@ 

Full-Test 
Cal. Date 

82 78 

82 78 

82 79 

y = K1 xPh x (T,11 + 460) x e 
1 

17. 64 X V,
11 

X (Ph + Afl;{ 3. 6) X ~~~-m!-J +_4_6_0 

Y-Y 
~Y; = / y 1 x 100 Spec.: ~Y; :::; ±2% 

I 

66-6 

0.9912 

1.8310 

2/22/00 

1.80 

1.80 

1.80 

Y-Y 
Cal.Error = ' d x 100 

~ 
Spec. : Cal.Error :::; ±5% 

CS 005 Critical Orifice 
EXCUD68.R3-10/15/95 

13.0 

13.0 

13.0 

Orifice l.D. N-3 ----
Orifice K' 0.5704 

Orifice Cal. 10/4/99 
Date 

5.0 

5.0 

5.0 

3.85 

3.85 

3.84 

Leak Checks 

Negative Pressure 

No Movement of 
Meter in 1 minute 

Positive Pressure 
No Movement of 

•Pass 
~-~Fail 

•Pass · 

Manometer in 1 minute I I Fail 

iTmp-ortailt":-f\i1-1eakct18ci<smustpassl. 
Ii~-~~~=-~~ cali~r~~~on __ ~~-be va~~~---J 

81.8 0.9764 0.0% 

81-5 0.9760 -0.1% 

81.5 0.9776 0.1% 

Average Y1 0.9767 

Cal.Error -1.5% 

__. ----~­-===. ====:: _______. 

Clean Air Engineering 



Pyrometer No.: 66-6 Office: Palatine, Il -------
Calibrated By: MARTIN V. Client: 

Date: 2/22/00 Job Number: 

Calibration Reference Settings Pyrometer Reading 
for Fahrenheit Scale 

50 °F 50 °F 

100 °F 99 °F 

150 °F 150 °F 

200 °F 201 °F 

250 °F 251 °F 

300 °F 301 °F 

350 °F 350 °F 

400 °F 399 °F 

450 °F 449 °F 

500 °F 499 °F 

550 °F 548 °F 

600 °F 598 °F 

Calibration Reference Information 

Reference Used: Omega Cl-23 Serial No: T-87859 -------
Calibrated By: J.H. Metrology Co. Date: 6/8/98 

Report No: R022976 

-- --- ---
Clean Air Engineering 



\1eter Box No: 66-6 Meter Box ~H@: 1.8310 Meter Box Yd: 0.9912 Barometric Pressure: 29.48 

:.;'.,~tr\-:,,t&::;"'~~~{'!<:~~,'i:~~\;~'·~y: ..... , .. ~ ... ,,_ ...... ,z·;;;;,· :• :s t~il~aarcfJv1e re·r~.G a.5: .~;,r;:i~t'.I~M etei£iB'.oX.iG tis'i~fi¥E ;~{Xj1J/~1s.foJMeiebs~~1J;)f. y;:~i\2f{%{~JMet~fi)3o~~~~¥ i~!e~~· ;:~~~~~~·it~\~~t;:;~I~ 
;. >0~·.·.'·<·.·.·:\.·.·~, ...... • ·t··. r,,'t'<··!.' :.)l'.~.::.·l<.' / •. 7.·,·:.·~.· .. :;··.·).):·~.·.:···;;:"\.· r·.'.''.'1'·."· .... r •... '..~;i-» •. d..c·.··r·· ....... ~.· .. 3 .. :"·)·;:._;f.;!·iti. ·.·\.' .•. ~:t .. i ·r·k.·· .. ····.·'. :·.j' .. ."·:·r:·"'.·.···.·.·~ .. : .. 1 ... ,· .. "·. '.:".~'{." ~.:"t.·· .. ·.·. '. :;.;;.; f ... ~:~."· .. i'/·/.-~~;fi.,::;, < •:•·:: <·.·· ... '--·:~f>1\;:)(.~(.r;;; o.·· <l't;r .. ~ ·.;t'fi.·~;pt. ·,:~:f<;i,., ... :~t' ..... ·~.~.X<lf~,.~·~:.~.!\l·~~~ ... ·~?:i;'J-~:;t .. ;·: .Ji·'.··; (· .. l:{!l;:······.i .•.• , .-.. .:::;:;~i::·~·gx~~~~:fl'.+~i~~ 0:t~\:j;·; ·.···~t-.~'i:•':mtrJDI ~:;;;;:,:;.t.c:,~r.Bt:'Yolume~i:,V·:~'>,: ;./;.•;\~'1f.;v~o ume~ · t:.J: ~-):f:ft.ll~~ :,J;:ffemperature .:(rfi'\ .. \' 11;t!H•,;:ffernperature~ NH'I~~~~ :t~~~?f., :f.~, .. ". "'.i!"~ .~.~,.~ii;JZ.f.ttr.1>fJ. 

"'.' v~: ~·":·:J:t.,,"-.,>"i!~v~1 ,;: ,• ,. ; ... ,~"fi·~·'.:':J:..~·:f~-~ ~:.}•l·~,.~····~~:-.·.ff':<f'J'~·~f-.1~/1'.~'.:-.\{;·.,~f ... ;.~(;·'.~f:<r~~ .. ·lt;~,.·~·:S:'f~·~11 ~>"-\!.t"1f.1( ..... ·,,:: ·; ·.·,·:··:.·~-,i.,;,:..1.._t;~<\ ~-·.·~:/./f. <:»;.;-}i.~ 1-~-~.,;;..:·~ .. :: . • ·.:,,.;.·~·.,·:..i;:;·~:i,<J.•:.tf; .... ,·,/.:.~{ff:,:~i~t ~·~·.~·J'-1:·-.:~.\,. 't:!f~ :f\'.}J;~l\;1:~.o1,!,, ~':,.',t.~",,.;,r'.i:·:z.~."';J 

Q 

0.923 

0.922 

0.392 

0.392 

0.668 

0.664 

PlJ 
Q 
6H 
6P 

vd 
Vcis 

Td 

To 

Tels 

Yd 
Ycis 
Mf@ 

~H I ~p I Y ds I Initial I Final I V ds I Initial I Final vd 
3.00 -2.10 1.0000 I 0.0 10.000 I 10.000 I 418.927 I 429.118 I 10.191 

'r; 

3.00 -2.10 1.0000 0.0 10.000 I 10.000 I 429.118 I 439.292 I 10.174 

0.50 -1.30 1.0000 0.0 5.ooo I 5.000 I 442.823 I 447.948 I 5.125 

0.50 -1.30 1.0000 0.0 5.ooo I 5.ooo I 447.948 I 453.072 I 5.124 

1.50 -1.50 1.0000 0.0 10.000 I 10.000 I 457.462 I 467.720 I 10.258 

1.50 -1.50 1.0000 0.0 10.000 I 10.000 I 499.543 I 509.816 I 10.273 

N om encl a ture 

Barometric Prcssure (in. Hg) 

Flow Rate ( cfm) 
Orifice Pressure Differential (in H10) 
Inlet Pressure Differential (in. H20) 

Gas Meter Volume - Dry (ft3) 

Stardard Meter Volume - Dzy (ft3) 

Average Meter Box Temperature (°F) 

Outlet Meter Box Temperature (°F) 

Average Standard Meter Temperature (°F) 

Meter Correction Fnctor (unitles.s) 

Stardard Meter Correction Factor (unitkss) 

Orifice Pressure Differential giving 0.75 cfm 
of air at 68°Fand 29512 in. Hg (in H 20) 

Vacuum Gauge 

Standard Vacuum 
(in. Hg) Gauge 

4.9 5.0 
10.0 10.0 
15.4 15.0 
20.4 20.0 
23.0 23.0 

- ---·-··--
~ ---
Clean Air Engineering 

Inlet IOutletl Tds Inlet To Td Time yd H@ 

72.0 72.0 72.0 88.0 81.0 84.5 10.59 0.9916 1.9046 

72.0 72.0 72.0 88.0 81.0 84.5 10.60 0.9933 1.9082 

n.o 72.0 72.0 84.0 81.0 82.5 12.48 0.9904 1.7634 

72.0 72.0 72.0 84.0 81.0 82.5 12.46 0.9906 . 1.7577 

72.0 I 72.0 I 72.0 87.0 82.0 84.5 14.64 0.9903 1.8166 

72.0 I 72.0 I 72.0 I 88.0 I 83.0 85.5 14.73 0.9907 1.8356 

AVERAGE I 0.9912 1.8310 

Equations 

Thermometers 

s~~ardl Inlet I Outlet 

yd = (Ym)[Vd'][Td + 460J[pb + Af' /136] 
Vd Tds + 460 Pb+ ~H /13.6 

~H@ = 0.0319(~H) [(Tds + 460) el 2 

Pb(f 0 + 460) (Yd;) (Ym) j 

Q = 17.64 (Vds) (Tb) 

(fds + 460) ( E>) 



BATIERY BUILDERS, INC. 
NAPERVILLE, IL 

FIEl...D DA"'l'A 

Revision 0 

Client Reference No: 24578 
GAE Project No: 8670 
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METHOD 1 FIELD DATA SHEET 
TEST LOCATION: ~/-IJ'{~ ~ 
UNIT: I 

c11entd Ii ~ •. - f!, • A_ .,,. I P.ro'ecf'J\Ja:J P / ? o : ....... ,'"·'''"' ~/.l'l'l-V '1~V, J~., ... ,.,, .. .,:;.) .. ,.,.,.: .... , .. :t!: O"' 

Ptailr>; N't1 I~ v · 'f1.- 1 ·fl ' I D~'te :::J:;, L/ I z '/ o ~ 
Duct(DimenslonsJ1 Rr2,-kirJSHAtea · ' 2, ct J" :(ft@~).". 
PorH:Length\:-: :::::i 0 i:M_f)i'l:P9rt\Diamete(";: .J ((lr\D.f 
Port;.;Height< M !\(~~:Xi/ 
Duct. Dlnmoters, Upstrearrr:.{A)fo::> Vi j. 2. 1-~ /(int}/ 
Di.Jct): Diameters ;Qownstreafn\(B): ::'i 4 . l 1...-- "f> f:(lrm 

Nurpb~r of J~oints Requiredi::i}tfi ;:'n · 2- '-/ 
Nurnberor PolntsJ:Port\Req(Jlredi 

····;:.,..;·.;···· 

• · R"<xiild s tiCb oni yr 
/ 

). { ri) 

·1- I Lj,8?) 

L r;.12< 
//, j'/) 

< I Y,6 ir 
(p r?, ff1 r 

r----- 1--------

OS 001 Sampling Point Detemiin3tion 
EXCEL/WRH.R2-3/7/9G 

,..., 

.... , .. ,., .. ,.::::' x+\PO'i'foe·ptt1%it 

) \ 
Location Schematic 7 ~m 
Show sldo vlow of stack, Indicating dist( es end pert ij~nt 

~ 7 f // 

______., 0 0 ov 

I/ 
,.. 

'].._{. 75 (( 
I 

f) I/ 

~ ---· 

ii 
i'' 

!~lllii~i~?~I:'."t'Et1':iI~11:0,::;;.:,;;~!Ft~f>eiLl!1ilr~1 

ti;>ililllll~I~ :{:;t 

:1::'"' ::::i\ ~VP4;1t:/ .:.:~t1!S.it}~ ::::::Jti(:;:: 

II 
11., ry 

Loaction Schematic 

I/ 
7 2/y 

Show cross-section of stack, incficatfng port placement. 

t 
(NI [UP] 

... ,.."\:::~ :'. .... --· -~" "· "" fl7A .. : . :;:: 

Gas FlaN 
pn] (out) 
of pave 

11 

.. , ... -:. . .. . ; . . .... i, ::. ~f.11 , .. ~.~ I 
· .; ....... >a,., . . " ........ ·. ... ... ..., .. . n11 

'.'.:.:·' .. :·:.'i" :.:f::i:·i'.-°", "': '·::::: ·::::·.":;: :· . .'.::·::: :.:x:.::'.::'":>)~.'.~:'.':'.i-:' .'\.:i' :? ' .. ':? . .'::'.:'.:. >!.":; .. ,:.:'. :;; : 
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flJ~~~=i~~~12Vi&~%~1!iftiti~f%%•1r f j{gr~:::::~#til;t;v,~,~cr~;~,'/'-:c;i, 
·~•~o••··~~u-• l t• ,, ~,~e; ---·-u- l t· 

Circle correct bracketed direciions on data sheet. 

Clonn Air Enolnoofing 



TEST LOCATION: ·S-r (\:c_\L-_ 

UNIT: { E,~UN: __ l __ 
Client B 1Ur1 t.. Y 

Plant rJkP"i./... 'I 1 t-1... 't. . I L I Date 

·" l.o v I C<> 

Meter Box No. 

Meter Yd 

K Factor 

Leak Rate After •O o 
Pitot Leak Check Before: 

Min/pt Gas Sample 

Traverse I ':) Velocity Orifice 

Point L. Heatd Setting 

Number Elapsed AP's AH 
(In. H20) (In. H20) Time 

\ - \ LS l . l-. , 
l s 1. s 
3 -=J-.S l.l. 
"f 10 \ . 
$ tl .s 
Co \~ 

2. ... \ tl-.<; 
2. ~ 

3 2..J-.S 

t ')$ • s 
3o 

\1-.'~ 

(L_Jt\) TESTING 
FIELD DATA SHEET 
Cross .. sectlon of Test· Location 

t JP~owt·· 

() 0 0 0 

)Mf[uP] \ 2-- ? '-\ 
J 

Duct Dimensions (In.) 1 c;, So t< 2. l . :rs 
Static Press. Port Len. Gas Flow First point 

(in. H20) (in.) [In] [Out] all the way 

- .. "2..o 0 of page ~[Out] 

Probe Filter Cond. DGM 
T p (°F) Tf (OF) Temp. 

Set Points Tc 

?._$';;> z..so (OF) 

Z..$0 i---t....l 

($D 2--f:} 5o 
'2So 
25c 

2..SD 
1:)0 ('\q 
(3o 'Z-50 1A-G 

\ ~ "l- 'L$( 2. '-\ ~ 
\3( 2Sc L.....{.G:. 

'~z_ ?.50 2. '-t-1-

1rcle correct bracketed units on data sheet. 

\<)~~ 

Inlet 

METHOD: I ?--- PAGE_l_ OF 2--
Amb.Temp. (0F)'t,S I Bar. Press. it.+o[in. Hg][ 

Probe 1.0. No. C.1-. +. ( 
Liner Material 

Filter No. 
Thimble No. 

Nozzle Diameter _ 2.. Nozzle l.D. 

H20 Silica Gel (gm) q. O 
Total V1 

I Start Time: (0 .'~:of A I Stop Time: fl : c.(f-Am.n I 
j 

DGM Pump XAD 
Outlet Vacuum Trap 

Tm out (In. Hg) Temp I Notes 

(OF) Tt (OF) 

3 4f~95 uS[ 

+°l 3 "-{. ,, 
.C:,. w~. 

Clean Air Engineering 



TEST LOCATION: s~~ -...::------
UNIT: ( &~v;S.. RUN:_--"(_____._ 
Client 

h 2-f\=\) TESTING 
FIELD DATA SHEET 
Cross-Section of Test Location 

t 
[N] [UP] 

Meter Box No. Sample Box No. 

Meter Yd Meter b.H@ 

K Factor Pitot Cp Duct Dimensions (In.) 

leak Rate Before [cfm] [Lpm] @ (in.Hg) Static Press. Port Len. Gas Flow First point 

Leak Rate After [cfm] [Lpm] @ (in.Hg) (in. H20) (l[l.) [In] [Out] all the way 

Pitot Leak Check Before: D After. Good D Bad D of ... ·•page [In] [Out] 

Min/pt Gas Sample Stack Probe Filter Cond. DGM 
Traverse Velocity Orifice 

Volume-Vm .T p (oF) Tf (OF) Inlet Temp. Temp. z .. s Head . Setting Point 
lnit. yot; [tt3] ~ Ts Set Points Tc Tm1n Number .· b.P's .. b.H 

Elapsed ·. 
Time 

3- \ :31.S 
1. s<;; 

~ S1-S 
i '1 c 

$ lf2.S 

" ~s 

'f-t Lf '1-. s 
1 So 
3 51.5 
{ SS 
s r;~S 

~ (of) 

. ·~· Total 

:.Average 

OS 001 General 
CNVS!TRG. R3-4/6/94 

(in.H20) (in. H20) 

.~ LS 

. '-\ \ t.+ 
• ~(&, l . 2-

·~* \ . ( 
• ~(o \.1-
. ~1- \.7-. 
.'-\-·i I.{ 
~~A ~ .) 
,L{ru \ -~ 
I '~c; 1-3 
't.\ ~ IA 
,cf3 c+ 

* 

* Sum of square roots. 

'A-ssro'\ ,s~ 

t.\-Cf .9e 
S \.Ceo 

S3. \$ 
s+. c:,1-
':)Co. L~ 

s1 .9-1-
5°1.4~ 
C,L \'{ 

~l.~ 
c,c.}, ~ { 
~ c, .cc=:t 
c, -~L 1-t 

(OF) 2..So 2-S"O :'(OF) (°F) 

\ ~'4- ~5u '2..-\- ::r 5+ ~+ 
t 3>+ ?..t;\ )*1- 55 1-..\-
I .) :) 2..5o 2-Fr s(.p 1'5 
\ :,~ 1...S\ 2.:·Fr s~ ~ 
\ :)1- 2..5 \ 2~1- 5~ ::t-~ 
(3\ 2So 2-4Co 5Ca :rs 
13\ 2-5~ 2.-{~ St 1-S 
131. 'l.$( 2. '-tl- Si- ~ 
\ 3,Z.. 2.'3 \ J..+i- 5-=t:- i-T 
\ ~'2- 2..-<J \ 2-~l- S's 11-
,33 250 L~ 51- t<o 
l33· 2.~o 2..+-:t- 5'8 +Co 

... \50\.tt) 
' '· 

Circle correct bracketed units on data sheet. 

METHOD: ~ PAGE z_ OF 2_ - -
Arnb. Temp. (0 F) !Bar. Press. [in~ Hg] [mbar] 

Probe l.D. No. 

Liner Material 

Filter No. 

Thimble No. 

Nozzle Diameter Nozzle l.D. 

H20 [ml] [gm] Silica Gel (gm) 

Total Vic 

f Start Time: I Stop Time: I 

DGM Pump XAD 
o..rtlet Vacuum Trap 
Tm out (In. Hg) Temp Notes 

(°F) Tt (OF) 

" 
'+\ -(__ uf Pr 
io ~ N/~ 
·+\ 3 ~1-A 
i-'L '3 ;.J/4 

'~\ 3 r-J/rt-
:=t-\ 31 µ/k 
~\ ~~ ~11r-
-=t'Z- 3 J/Pr 
':(-~ 3 J.j l A-

1-3 31 ,.,;/~ 
1-3 4 rv/tt-
'"t3 3 /J/lt-

'\-=l-(,-::r ----------
Clean Air Engineering 



TEST LOCATION: S\f\CK 

UNIT: \ B+SOOvs) RUN: 2 

Probe Operator 

Meter Box No. ftJ(p . k, 
Meter Yd 

K Factor ~, 

Leak Rate Before . o o ~ 
Leak Rate After • o 0 

Pitot Leak Check Before: 

Min/pt Gas Sample 
Velocity Orifice Traverse Volume-Vm 2.s Head Setting Point 

lnit. Vol. [tt3] ~ Number .6P's .6H 
Elapsed {In. H20) (In. H20) G9,.+G Time 

f - , 'L.. s ,4€, I~ '3 1-0. IS 
2- $ ,'-\ ~ LS ~\.°\\ 
~ :t.5 '~(~ ,_~ 1-3, S°l 
f. f O .t-\( r.3 1-'5, ~+ 
~ 12.5 A-~ ( ~ ~ ~-~~ 
(P (~ ~s (.+ +~~s+ 

2 -r 1-=l--S ~ 45 G=' (. :r- 9,<:>- ~ 
l 2.0 . 5,-\ 1.1- 2'2.-is 
j J-1..s ~ i; i. l. (p e.J -<05 
'f 2..$ .4i- \ ~ ~ B5.. ::to 
s· l:t.S .~o (. i.. g:t, i'b 
(o 3o t~~ \. i ~U\ 

Total "' ~o. '-\2\ -- - -
......... 

LLA;V TESTING 
FIELD DATA SHEET METHOo:_l_2= 

PAGE_l_OF 2._ 

Cross~section of Test Location 

t ~F~'<l~ 
()0 0 0 

~f [UP] ! l. ~ + 

Liner.Material 

Filter No. ~~S-1-B 
Thimble No. 0/A-

\ Nozzle Diameter . 2+o Nozzle l.D . 

Duct Dimensions (in.) l<=i". ~ 0 'f. 2..1 . ~5 
Static Press. Port Len. Gas Flow First point 

(in. H20) (In.) [In] [Out] all the way 

-.,20 0 of page fnj)[Out] 

I H20 / 9, .2 [ml~] I Silica Gel (gm) '?>.-{ I 
Total V1c J ;J, 

I Start Time: f z . 3 9 f I Stop Time: t 3 ; '+Z- I 
Stack Probe Filter Cond. DGM DGM Pump XAD 
Temp. T p (°F) Tt (OF) Temp. Inlet Out1et Vacuum Trap 

Ts Set Points Tc Tmn Tm out (in. Hg) Temp Notes 

{OF) 2$0 Z$0 (OF) (OF) (OF) Tt {OF) 

l~~ 2.5 \ 2+1- 5~ +'5 +~ '-{- / 

1-.J/A AP M,R.mss R .. ~., _r>-

\ 3c_ 7.'5 \ 2-+i: ~~ ~ :ts ~ 0( 1+- sf( Co .. ~L--

'~C:> 2S'l )_~ ~';\- 1-B ~ '+ 0/Jt-
\~-=t- lS\ 7-48 ~::r -:t) ::tc. ?) J/A; 
l?/5 i~, ~~ 'if n Bo ~ ~~ i-J/ fJ\ ~K.tD£ 5'4'1--'f' r2:+i--

\2>+ 'Z.'5\ 2*~ *'b ~\ :.t-Co 3 1-J I Pr tz~·n-

(35 ZS'l- Z'\-9 5o g\ 4--1- { kJ /,+ 
\~~ 2-S\ 2.+i- '-\.~ gz__ 1-i- ~ r..) lit: 
l3~ 2.S \ z '-\g 52' 83 :t~ 4 N(lr 
13~ 1ZS\ z.~ 5( 82> 16 3 tJ'/A: 

\ ~i-- ~$( 2{~ '$( 8~ +8 2> IS(fr 
\ ?,~ '2..5\ 2+e, 5~ ~~ 1'9. ~ S(1t 

..,,..-:_ ~· \'(...~~ --,Average( ~(q~°\ )1 '/'( "" r -.......... (r2>o.o) ~ \~~/b/ --l.~'b~/ --
,~, ./ 'I.. .....-- '- ---q 

CNVSffRG.R3-4/6/94 ~l , \ 1(- _..., ( l~to 
Clean Air Engineering 



TEST LOCATION: Smc~ 
UNIT: l gA-§:HQJ5s RUN:--~--

(uQProject No. ~b~ Client 

L s:.AD TESTING 
FIELD DATA SHEET METHOD: i 2-. PAGE~OF _k... 

1 Amb.Temp. (0F); !Bar. Press.' [in. Hg] [mbar] 

Probe l.D. No. 
~i crOss:sectlon···ofTest t~ocation 

-·Date 4- 2..G,.co 

Probe Operator 

Liner Material 

Filter No. 
t 

Meter Box No. Sample Box No. 

Meter Yd Meter ~H@ 

[N] [UP] Thimble No. 

Nozzle Diameter Nozzle l.D. 

K Factor Pitot Cp 

Leak Rate Before [cfm] [Lpm] @ (in.Hg) 

Leak Rate After [cfm] [Lpm] @ (in.Hg) 

Pitot Leak Check Before: D After. Good 0 Bad 0 

Duct Dimensions (In.) I H2o [ml] [gm] I Silica Gel (gm) I 
Static Press. Port Len. Gas Flow First point L. T..:.,:o~t~al:....V:J.IC!i,_ _____ _J _________ ___._ 

(in. H20) (in.) [In] [Out] all the way 

of page [In] [Out] I Start Time: ( Stop Time: I .__ ___ --L.. ___ ,____;, ___ ~...._~---

Min/pt Gas Sample Stack Probe Filter Cond. DGM DGM Pump XAD 
Traverse Velocity Orifice 

Volume -Vm T p (°F) Tf (OF) Temp. Inlet Out1et Vacuum Trap 
2 -~ Head Setting Temp. 

Point 
lnlt. Vol. [tt3J)kf Ts Set Points Tc Tmn Tmout (In. Hg) Temp Notes 

Number A P's AH 
Elapsed (in. H20) (in. H20) (OF) 7-So ~So 

(OF) . (OF) (OF) Tt (OF) 
Time 

3-- \ 3 '2. .s ,5\ l. (,., C\o.eoS \ ~ -i.- L'S\ 2.. * ':\- 5rz.., g~ ~~ ti- 0//t-
L 35 .~~ t ~ 3 'i2~ ~C. \3S ~ s~ l_'-t3 5+ g+ '=t9t :) >--JI ff 
~ ~ ":i- s .Y.o \. z_ <i~ .. 9~ \3~ -z..c; \ 'Z.. 'f:t- $~ B~ ':/-9 <-{ 1J/A 
{. t4io . ;eo \ -\ 15. ~Co \~~ Z.~o Z+=l- 5~ fbZ-, 1--C\ 3 AJ/4 
5 4-2.S . ?,G:, \ . ' 9~.qq \~~ ~· Z..~Q Z.f't Sf- 8~ ~°t ~ FS(Pr 
b 'f S I~~ (.L ctB> t Z5'5 l~~ z.s \ Z.~'t 55 e>i... i-~ ~ tJfl\-

'-{ - I ,,~.s '4to l. '-- too.z..+ t33 7-Sl 2-+B SS g3 &:> 3 JV/~ 
l ~o \ t-\ 5 \ • '-J..- )o \ ~ 9 2- \ 3 '-~ z..S7-. 2-% SS g+ go 3 f...!J//t 
3 s-1.s I ~1- L5 t o3 _Co(.-, l 3\.~ ~S\ ~~ SS gs 80 '-f IJ/A-

+ ~5 ,'4 ?i \.~ /0 5~ 2-.q \ ~ \~ Z-S\ 2- <-\-1- SS 25 go 3 J/14:: 
5 5":tS .~1- \ .t; ( O:\- c9y:_ ( 6 \.~ 2-S 2.. 2'1-8 55 ~Co B{ -....t 

"" J/~ 
Co ~D . ~+ '.s lo~ .~7- \32 . 2-S\ t+t- SS gs g\ ~ ifJ-f Pr 

* . 
r ,.,<;ff otal :i:._< 1-.'t,~~~ \(a.\ (q5C). = 

:'Average \ C.,dD --.. --
OS 001 General * Sum of square roots. 
CNVS!TR G. R3-4/6/94 

Circle correct bracketed units on data sheet. 
Clean Air Engineering 



TEST LOCATION: S.ifrc=K 
UNIT: \ Rl\§-\.tovSiRUN:_."_3 __ 

L?J\i) TESTING 
FIELD DATA SHEET 

METHOD: { 7- PAGE_l_OF z_ 

- Amb. Temp. (0 F) . Bar. Press. z:t.~ ~[in. Hg] [ Cross-Section of Test Location 
Client l I...;, u I LV '£9.SJ IN~ Pro act No. C:,::}o Probe l.D. No. ~+~~~ 
Plant · tJ f\P£12.. v J L. l <i IL Date r 7-~ .o'C) t Liner Material · 
Meter Operator G . "L£) Jr c:4 

\: ~~~~of Probe Operator to :e. \ C ~ k~ uJS t.Z \ Filter No. J'4l [UP] Thimble No. 
Meter Box No. G,G, . Sample Box No. ~ i- . ( .,_ 'j'{ 

Nozzle Diameter • z. +o Nozzle l.D . 
Meter Yd . C\ qr 2.: Meter 6H@ /. g31ro 

Pitot Cp Duct Dimensions (in.) iCCSc )( 2..1 .'i-S ~ 

K Factor . 
Leak Rate Before oo ':) [cfm] [ Static Press. Port Len. Gas Flow First point 

leak Rate After .001- [cfm] (in. H20) [In] [Out] all the way 

Amb. Temp. (0 F) . Bar. Press. z:t.~ ~[in. Hg] [ 
Client l 1...;, u1Lv'i9.Sl IN~ Proect No. C:,::}o 

Plant . tJ f\P£12.. v } L. l <i I L Date r 7-~ . o'C) 

Meter Operator G-. 'A.../ L£) Jr c:4 

Probe l.D. No. ~+~~~ 
Liner Material · 

Probe Operator 1°') _ to :e_ \ C ~ k~ uJS t.Z \ Filter No. 

Meter Box No. G,G, .G, I Sample Box No. ~ i- . Thimble No. 

Meter Yd .C\ q f 2... Meter 6H@ /. g31'0 
K Factor _I Pitot Cp 

Nozzle Diameter • z. +o I Nozzle I. D. 

Leak Rate Before oo ':) [cfm] [ 
I H20 I '] .S [ml~tj)l I Silica Gel (gm) (,, Z I 

Total V1~ ) q <, 
I ' • (in.Hg) 

Pitot Leak Check Before;i:gJ After: Good ~ Bad D 
leak Rate After .oo 1- [cfm] ~] @ '::> (in.Hg) 

Pitot Leak Check Before;i:gJ I After: Good ~ ·Bad·· D , ..... .,Z.o 
· (In.) 

0 ·.of page ([lnj). [Out] I Start Time: ,4 .' 2., f I Stop Time: r S'.1 
(_ '± I I Start Time: 

Min/pt Gas Sample Stack Probe Filter Cond. OOM DGM Pump XAD 
Traverse Velocity Orifice 

Volume -Vm T p (°F) Tf (OF) Temp. Inlet Outlet Vacuum Trap 2.S Head Setting Temp. 
Point 

lnit. Vol. [tt31Jlef Ts Set Points Tc Tmn Tmoot (in. Hg) Temp Notes 
Number AP's · AH 

Elapsed (in. H20) (in. H20) I DC-] • '-/-n (OF) 25° 2-~~ (oF) (OF) (OF) Tt (OF) 
Time 

l - I '2' s .~s t~~ iCf .o:t- 13~ ZSl z. ~G:, C'o3 ~~ g~ 3 Ai/If-- ~ f Acit.oss RAGttDuS' <\:. 

"L 5 . 52. L(o l \ 2 . c::i -:1- 1+( 2-S\ 2.~ -Sg g3 g3 '\. rJ/A r;. 7- "tv.c.. . 

~ :t-5 .+b l c; Ir+. c.a Co l+o 2-$( 2~ 55 ~3 22- c.L 
I IJ/ It 

~ 10 ''-f ~) \_~ \{(o. z_9 1+{ 257- 2.{~ Sro 8e:, ~+ 3 it-J/4 
5 12.S .f3 l -~ \ <::f-.°t z_ l 4-\ 7__5o 2'50 5~ g~ 8~ 0 ~IA 
~ \ t) ~~ {. 7_ \ {9. So I '-f I 1-50 2..c..t9 Si- g1- gs 6 ~/~ 

2- I \~.s ,<;¥ l -~ \ l. L '2-2' C'+( 2 ~°t z.~ 59 m BS C.-r- fJfA. .L\ f _7 I S"t- 4~:: f • 8 
·2 Lo t 5'?> L(p \ 2.~. o~ \ '-t \ 7... '-f °l Z.So 5~ 88 gs '- ~IA-
3 21.s p '50 LCp 12i_ Ro I~( Z.+9 z+ct 5'1 AA g_c; c._i' J/ft-
i- 25 . L{- ~z_ ( '~ 1i~- ~-+ \ '-f ( 7- +:l Z.So (po &9 ~G, ~ ~(A 
$ ~.s . '--{ 1. l.3 llS.D£> \ '-\-o t-4'\ ~'-\q (, \ ~~ @S ~ f..J(A-

~ 2D t 4-~ \ ·~ t? q .':l_n \~ 1--~ 2.~ (,~ ~1- gs 0 rJ/~ 
* (Y\.'\-5) ,:: .·· · ~;: ··. :fr·:~ "X; ' '/>".\,:,'.:>,:'.: 

- . 
:);,:Total ~ --- .- . :/.:'.> . . t~·':::'.;/ .,.'.':''/::.:··;., ·.· .. - l.O~ 

Average~ .(os°'3}( 
......, 

· .. ~· 0~0,'-\) ' .·.· . ·. .. : .. 
((~{]._) --

\.~'\(.,/ '·· ... --.,. -----. --- '- ~ ./ 

CNVSff R G. R3-4/6/94 ~.\t;ci..{- q 
" I, ' ( ,.,'f~(n 

Clean Air Engineering 



TEST LOCATION: Sj=,:\-CK.. 
UNIT: l gN'-;i:OO<.J:5i RUN: ____ 3__,,___ 
Client A: Client n,,; (.,~ .. ·Project No. ~(.,~ 

Plant Plant . Z C,.oo 

Probe Operator Probe Operator 

Meter Box No. Sample Box No. 

Meter Yd Meter 6.H@ 

K Factor Pitot Cp 

Leak Rate Before [cfm] [Lpm] @ (in.Hg) 

Leak Rate After [cfm] [Lpm] @ (In.Hg) 

Pitot Leak Check Before: D After. Good D Bad 0 

Min/pt Gas Sample 
Velocity Orifice Traverse Volume -·vm 

2.S Head Setting Point 
lnit. Vof. [tt3] '¢ Number .6P1s AH 

Elapsed (In. H20) (In~ H20) 
Time 

3-( 32.S ,~o \.LP (31. '-f~ 
2- 65 6 2.,~ Ll.- l33, {)~-
3 _:s:+ .s .~s {.\ l ~4. '5~ 

+ ~c .~) Lf) (3C,. o-=t 
s +2.S --,~°I l. z.._ \ ~=tJ~~$ 
(, '-45 , '-f ~ { .3 l~°f,2.5 

4- I ~-fl '5 .~o (. 2.. l~0-92 
2 $0 ~:, ( .~ rtiZ. Y-~ 
6 . 52.S .'--\-) 1.3 14~.°A 
~ SS .~{ I~ 2> t4S .C.~ 
s ~':f.S 1Y~ L~ 1 ~ :r. z* 
b c,o .4~ I . :, t'-\g.~S 

* Total 

Average 

OS 001 General *Sum of square roots. 
r-"'"c:rn:~n R~-4/6/94 " r < <c.o 

~ ( 

L 5-A D TESTING 
FIELD DATA SHEET METHOD: 12=:_ PAGE 2-. OF C:.... 

Cross-Section of Test Location Amb. Tamp. (0 F) !Bar. Press. [in. Hg] [mbar] 

Probe l.D. No. 

t Liner Material 

Filter No. 
[NJ [UP] Thimble No. 

Nozzle Diameter Nozzle 1.0. 

Duct Dimensions (in.) 

Static Press. Port Len. Gas Flow First point 
(in. H20) (In.) [In] [Out] all the way 

I H2o [ml] [gm] I Silica Gel (gm) .. l 
Total V1c 

of page [In] [Out] I Start Time: I Stop Time: I I Start Time: I Stop Time: I 

Stack Probe Filter Cond. DGM 
Temp. Tp (~F) <.Tf(oF) Temp~. Inlet 

Ts Set Points· ' T.·· .. ··rmn · c 
(OF) ZSo Z5o (OF) (OF) 

(4( 2c;o 2.~\ (,~ ci.o 
l~ 2+~ 2 Y:-9 Ca< ~ 
l'i-D 2-+9 25J 02- cio 
t+\ 2.Sc, iSe> 59 9\ 
l{c 2. '-\ 4 L_~ 5S ~D 

l '-1-u 'Z.So 7._~o s+ qt 
1 ?>C\ 2.~q z.. '-t°l si ~9 
t 4\ 2.SD 2So s~ ~t> 

f~l. 2.So ZS\ s~ '1·z._ 
( '-{- { z_~ 'Z "*~ Si ci f 
14-r :Z:So 2:So Si 9~ 
l~?)· l-'50 2'7x> S\ °12-

/ 

·. 

Circle correct bracketed units on data sheet. 
\(pis_ 

DGM Pump XAD 
Outiet Vacuum Trap 

Tm rut (in. Hg) Temp Notes 

(OF) Tt (OF) 

i-=t ~ N/ff.. 
gc, 3 ,J/~ 
gi- 3 µ/tt 
8CO 3 hJ/~ 
s~ 0 JJ/lt 

8g ~ tu/A- \ 

~g, ~~ u/1+-
BB .s tJ/A-
8~ s ~/A 
~ 3 ,.._;/A--

89 0 u/A-
g~ 3 ~/A-

==-~ ------
Clean Air Engineerir 



Impinger Weight Sheet . 

Client: Tu±tery Bu; Ide vs . Unit Name: 

Plant: (\/¥full!~ IL Job#: '(;670 Method: 

Sample Box #: 61fo1 Date: 

Run#:J_ 
I I 

Contents Gross Weight Tare Weight Net Weight Gain 

Impinger l l QQ ~ b Q l ~ ti. wo, ~11z2 )~~I, s-<e, c 
Impinger2~ l no ti. l ~ I tl.1:1&!0: b.Z.lrf I I 6.TJ l 2, t 

) 

Impinger3 ~t11rtr 43:J..5 Y37 6 L. ~ 
Impinger4 2dica ~d 1tct2 71n7 io 
Impinger 5 li'be I:'.: 1!::11£ - s:o. I 

i 

Impinger6 

Impinger7 

* rest'ric..feJ f( yJ, 
Sample Box #: 6 7- Lf ~ 

fxi9howSe No. I 
\1 

Y/2o/u D 

Total Weight 

2 l.,. 0 

Run #: -l- Contents Gross Weight Tare Weight Net Weight Gain Total Weight 

Impinger 1 

Impinger2+ 

Impinger 3 

Impinger4 

Impinger 5 

Impinger6 

Impinger7 

Hes-!YJct-ecJ+i. 

Run#:l 
Impinger 1 

Impinger 2'K 

lmpinger 3 

lmpinger 4 

Impinger 5 

Impinger 6 

· )O() o L Q. l tJ 1:1.!105 

(oO;.,L O,JU(-{AL03 

eb:Japi 
-l r I s_I j( U ~ e. I 

line... n'n~e 

Contents 

5Cf7,i 
5Jc2,~ 
lf10.~ 
-//5.j 

Sample Box #: 

Gross Weight 

S37,a b~,oo 

2 z. 5{ I q 0K. l,? . 
143~~~'"1.6 'Z, 3 
707.3 t,~ 

" 71,0 
-£0,0 ' 0 - ,-0, 

11.j,~ 
2 2, 

?.i 2Ln 1 Date: 1:1-h-¥60 I I { 

Tare Weight Net Weight Gain Total Weight 



ORSAT READINGS 

TEST LOCATION:_5@"""-+-....... Ga.....k ___ _ 

· Clienf ·· 

Plant Unit 

Orsat ID FuelT e 

·. Run~: · Method Trial Percent Percent Percent 
Number Number C02 02+C02 02 

I J 7 / 1 1£:\L131 ~tt 1/;l 0 1()5' 
2 r ?\,2- v 1 f/, 0 2fJ g/I 

- 3 ( ~,L IJ? J.O '"AIJJi 
Avg. 

I/ ' 

·~_,i,\J ~ 1/l x' O,l 

~ I :A 1 ~1. "J. /. D ~o.~ 
2 0.1- ~LO )OS 
3 o. 'J.. d.. f. () 20.x -

Avg. o.1 20x 
~ 

;5 J2 1 0. 2- ). I, 0 Jr1 ~ 
T~ 

2 0 I£. 2-1.rJ W-f 
3 a L 'J1.() 7 II(/' 

" Avg. 0.L 2-0~V 

1 

2 

3 

Avg. 

1 

2 

3 

Avg. 

1 

2 

3 

Avg. 

Fo 

~ 
tn 
~ 
9/j 

PAGEJ_oF_L 
Fo = 20.9 - %02 

%C02 

Leak Check Passed 

Analysis 
Analyst 

Date Tim~ A 

f U '//z6 /6-•o.J 
// 

D0~ tf hr.. IA~/ s I 
I 

0Th lf h .. r; J(,:wl 
I 

I 

I 

I 

Repeat the analysis procedure until the results of any three analyses differ by no more than 0.2 percent by volume. Average 
the three acceptable values and report the results to the nearest 0.1 percent. Calculate Fo to verify results. 

Acceptable ranges for Fo: 

Coal: Anthracite and lignite 
Bituminous 

Oil: Distillate 
Residual 

1.016-1.130 Gas: Natural 
1.083-1.230 Propane 
1.260-1.413 Butane 
1.210-1.370 Wood: 

1.600-1.836 
1 .434-1.586 
1.405-1.553 
1. 000-1.120 Clean Air Engineering 



Visible Emissions uoservauon ru1 •H 

CLIENT/OWN{! ~ t[J}, ,,,,.,.,. OBS ERV /.ION DA TE START TIME I END TIME 
1Y T( Mv . · ,tt....tJ j 13Jf/ '-/ z_&/06 /ottr / r '-f ~ 

p/t1 UN;: rt- I ~ 15 30 45 60 ~ 15 30 45 60 11-f.UJ; ti --t. c :f.( ~!/,~ )/i 
. tJ 

PROCE~UIPMENT OPERATING MODE ·0 () 6 0 0 30 0 D u 
f u., I/ 1 0 (9 0 0 31 0 () 0 0 

CONTrzf L EQUIPMENT OPERA TINr-MOP;E 

IJ-5//-Ht~~ -0.,/ 2 0 0 0 () 32 0 0 (J () 

0 DESCRIBE EMISSION POINT 3 0 0 0 0 33 0 0 <D 

~tJ~~1 5TA-"/f 4 0 0 D D 34 0 ~ 0 0 
5 0 0 0 0 35 0 c9 0 0 

6 f) b D 0 36 C) C) () C? 

& 0 HEIGHT ABOVE GROUND LEVEL DISTANCE FROM OBSERVER 7 0 0 {) 37 0 0 CJ 
L) I 1-D I 8 0 () D 0 38 c C> 0 0 

HEIGHT RELATIVE TO OBSERVER D!RECTIO~M OBSERVER 9 0 r9 0 0 39 f) C> 0 
lo I . . I vJ 0 

10 0 o 0 0 40 f) D [) e 
DESCRIBE EMISSIONS 

/V',J;Jk (/\ 0 ti{. 11 0 0 0 v 0 0 41 0 0 

12 6 n 0 0 42 0 0 () 0 

13 0 o· t'> 0 43 0 0 0 0 

14 r> I CJ [) 0 44 (J 0 0 tJ 

EMISSION COLOR PLUME TYPE: CONTINUOUS,0 15 0 CJ 0 0/ ·'45 {P 0 0 0 

- FUGITIVE 0 INTERMITTENT 0 .16 0 {) 0 D 46 0 0 0 0 
WATER DROPLET'S PRESENT IF WATER DROPLET PLUME 17 (J () 0 0 47 0 0 0 () 

YES 0 NO~_ ATTACHED 0 DETACHEDO 
18 0 (J () D 48 v CJ () ~ ~f) 

POINT IN PLUME AT WHICH EMISSION 'vYERE DETE~INE~ 

I} fTlfi_ V4V' ~ 5 "1c/z 19 0 0 0 0 49 f) 0 0 () 

DESCRIBE BACKGROUND t 20 t> (!) 0 D 50 f) 0 0 v Let skr 
21 0 0 0 v 51 ~ C) 0 () 

22 0 {) 0 0 52 0 0 0 (} 
WIND SPEED WIND DIRECTW' 23 0 0 0 0 C) o~) /f/11'{ 0 0 () 53 
AMBIENT TEMPERATURE RELATIVE HUMIDITY 24 0 0 0 () 54 f) G C) 0 

60 3slo 25 0 {) 0 6 55 6 D 0 0 
LAYOUT SKETCH OF SOURCE INDICATE 26 0 0 0 0 56 0 0 CJ (J 

\ NORTH 
' 0 ED 27 0 0 0 57 {) 0 0 0 

/'\ 28 0 0 D 0 58 v 0 CJ (j 

29 0 D 0 D 59 0 r:9 c) IO 

/ 
RANGE OF OPACITY READINGS 
MINIMUM 0 MAXIMUM C) 

OBSERVER'S NAME (PRINl) 

£ l..A/t, / ~ .._) 
_.r 

~----~/Mk. J 

r:>wuN/ 
O~ER1R'S s17~ DATE ;/ 

~lJN SHAr (.///hup r- 'f(l b Oa 

~~ ~FIEDBY DATE 

1,, Wr.)(, tJ /V fl 'f/11 /004 
COMMENTS W"IT S u 1-rL/i... c.-Lstf- 5 T11-ck I IS Ll r 1- f.J N) 

0trl't~ {)fl, 51Jt. v',,,.Tl 0 - p;;; ,, ·"' r (/f/l;;f-5 '1 ·'~t; ,fl~/(] -- WWW ---- --- --- - w --w....m 
WWW 

Visible Emission Form 
OS 009.R1 /CNVSfTRG-811/93 



Visible t:.mlSSion~ uu~t;' "aL~uH .. __. •... 

CU ENT/OWNER OBSERV/;'.N /,.TE START TIME I END TIME 

t,q-;Ml-'1 I](,( ,LJ.e.as ];..., ~ '-Ii 26 () 0 I 1-1 lD I .3 LI b 

PLANT Mf ~ri ti} t!1_ I 

I 

pr_ uiJ, rt-!f?/(.>u}f.. ( ~ 15 30 45 60 ~ 15 30 45 60 

PROCESS EQUIPMENT OPERA TING MODE ·0 0 0 0 ~ 30 D ~ ff) 0 
I . fq (( 1 0 0 0 D 31 {[) [) 0 0 

CONTR.('t EQUIPMENT OPERATING MODE 

177 lfa'"' >Z- /-u f( 2 0 (Y) 0 (!:) 32 D C> 0 0 

DESCRIBE EMISSION POINT 3 0 () ~ 0 33 0 D (J) 0 

/o ~ ~ I} S' T /!- G t-c 4 () 0 {) CJ 34 {) 0 0 0 

5 .. n 0 {) 0 35 (!) D 0 () 

6 
\.../ 

() 36 C> {) (P () b 0 b 

HEIGHT ABOVE GROUND LEVEL DISTANCE FROM OBSERVER 7 0 () 0 0 37 D C) 0 C) 

/...- 5"" I /lN I 8 () 0 0 () 38 D () (') 0 
HEIGHT RELATIVE TO OBSERVER DIRECTION FROM OBSERVER 9 () 0 0 D 39 D 0 D 0 

2 5'- { )1/£ 10 0 0 0 40 f) D 0 0 CJ 
DESCRIBE EMISSIONS 

V) ) ,~ (f L ,{__ 11 f9 €> 41 0 r3 0 jU..? r--1 h. {) () 0 

12 (j 0 [) fi7 42 t) 0 0 6 
13 0 0 CJ (9 43 /) D 0 () 

14 ~ 0 0 0 44 0 D () 0 

EMISSION COLOR PLUME 1YPE: CONTINUOUS At 15 0 0 0 0 45 D fP '() 0 
- FUGITIVE 0 INTERMITTENT 0 .16 lJ 0 v 46 0 0 0 r:9 f) 

WATER DROPLETS PRESENT IF WATER DROPLET PLUME 17 0 0 0 0 47 0 <) c) f) 
YES 0 NO CA_ ATTACHED 0 DETACHEDO 

POINT IN PLUME AT WHICH EMISSION WERE DETERMINED 18 0 () 0 () 48 0 0 {) 0 

11-Ft;£z, L~r"-"> .Jt!Jc,k 19 D (] {) 0 49 0 C) b CP 
DESCRIBE BACKGROUND 20 () 0 0 0 50 0 0 {!) 0 

fS L t,{I{ Ski 21 0 () 0 0 51 {) /) 0 0 

22 () D 0 0 52 0 0 tJ 0 
WIND SPEED W!NDDIRVON 

23 0 0- t) 0 0 r{) 53 @ (} v 0 

AMBIENT TEMPERATURE RELATIVE HUMIDl1Y 24 (} 0 0 0 54 (') () eJ 0 

b 1__ 3?~ 25 0 0 0 0 55 0 0 0 e> 
LAYOUT SKETCH OF SOURCE INDICATE 26 0 () () 0 56 C? 0 0 Q) NORTH 

~ 
27 0 v () 0 57 6 0 ('.) \'.) 

/ ''- 28 0 0 a () 58 SJ 0 ~ 0 
·~ 

29 0 0 0 0 59 () 0 0 D 
RANGE OF OPACITY READINGS 

0 MINIMUM 0 MAXIMUM 

OBSERVER'S NAME (PRIN'D 

~ 
' ~,4 hi h <. s ~ U/(,,, 0 ..._) 

OBS~~GNA/)l £r- DATE 

y/zG./ oo , ,A I~ I ~~ --.,. ., 
cpr1F1Eo BYv v DATE 

· w;-sc.,, /) N' IL '-{ /!1/00 
COMMENTS 

--- m ----- = ---- m ------- -
WWW 

Visible Emission Form 
OS 009.R1/CNVSffRG-8/1/93 



Visible t.:.m1sslons uo~ervduuH ,- u1 ... 

CLIENT/OWflR I u.)~r,rV, 
OBSERVATIO DAT START TIME I END TIME . 4-rr 1.Jl,7 .J;.._ c ~ l(, Lb O.!J l'-12 c [ )L'L 

PLANT I UNIT 

~ ~ M.~C/;1~ _r, tmlt<>Cl Jt ti I 15 30 45 60 15 30 45 60 

0 PROCESS EQUIPMENT OPERATING MODE -o D (p 0 30 0 0 0 (9 
F~ 11 1 0 C> 0 31 0 0 " 

0 I 0 
CONTROL EQUIPMENT OPERATING MODE 

2 0 {511-) /-(nr J 1- Fdf/ 0 0 0 0 32 {) 6> 6 

DESCRIBE EMISSION POINT 3 0 0 0 () 33 {) 0 d) v 

/_.;> u~} 4 © 0 0 0 34 0 0 CJ f!) 

S/.;n )( 
5 0 0 () 35 (!) 0 0 n 0 

6 0 0 0 0 36 0 0 D () 

HEIGHT ABOVE GROUND LEVEL DISTANCE FROM OBSERVER 7 0 b 0 0 37 0 0 D b 

2!> I /o:> I 8 0 v 0 D 38 0 0 CJ 0 

HEIGHT RELATIVE TO OBSERVER DIRECTION FROM OBSERVER 9 0 0 () () 39 (!> 0 0 (!) 
7. ~- / f./ rL 10 6 0 [J 0 40 0 6 B e 

DESCRIBE EMISSIONS 
11 t) 41 () Q 0 0 0 C> D 

/l-0 Nft. ufs/lL'L 12 0 0 0 0 42 0 (j CJ CJ 

13 0 0 () 0 43 6 0 C? 0 
14 D 0 b 0 44 0 C9 0 0 

EMISSION COLOR PLUME TYPE: CONTINUOUS ft 15 0 0 0 0 45 0 0 CJ CJ 

--- FUGITIVE 0 INTERMITTENT 0 .16 0 0 0 0 46 0 0 0 0 
WATER DROPLETS PRESENT IF WATER DROPLET PLUME 17 0 f) v ~ 47 E> fJ 0 0 

YES 0 NO~ ATIACHEDO DETACHEDO 

POINT IN PLUME AT WHICH EMISSION WERE DETERMINED 18 0 0 0 (!) 48 CJ 0 ,() 0 
4-Pf f<IL b 11-£/ ,- "-5 ~ T.1rcl{ 19 0 0 0 0 49 0 D 0 & 

DESCRIBE BACKGROUND s7 20 C) D 0 t:> 50 0 0 6 IJ L~.{ 0 

21 0 a D 0 51 () 0 0 () 

22 0 0 0 ~ 52 0 () 0 6 
WIND SPEED WIND DIRECTION 

23 c!J 0 ~ 0 {} 6 cJ- r-- )'./ 53 0 () 

AMBIENT TEMPERATURE RELATIVE HUMIDITY 24 () 0 0 0 54 & 0 () C) 

[L J~ fo 25 0 () 0 ~ 55 (0 0 D 0 
LAYOUT SKETCH OF SOURCE INDICATE 26 () olo 0 56 0 c:> 0 0 NORTH 

G 27 0 0 0 0 57 rJ () n 0 
'\,. 

0 () 0 / 28 ff) 58 0 0 b 0 

29 0 0 0 0 59 0 0 0 0 

RANGE OF OPACITY READINGS 
MINIMUM 6 MAXIMUM (!) 

OBSERVER'S NAME (PRINl) 

* 
- Jffei-tit.j s rJ~1a~ 
OBSE~NATU~ DATE · 

/I i 9 2,/00 
CERTIFIED BY 

;J A/,/(._~ 
DATE 

L--/ /,,Al{ s (_ '{ /u I CJ.:> 

COMMENTS 

-- WWW == -==. - ------ -
Visible Emission Form 
OS 009.R1/CNVS/TRG-B/1/93 



5 TA-c ~ 
METHOD 1 FIELD DATA SHEET 

TEST LOCATION: 

UNIT : fl1·ti\t'A-J !.ooL,<..l'L ,:;.._;..IM~ s ( 

.c1_1~MA .&t-71 ~ t.< ,r ~ f' ;- c, I B.(oJ~<#,:N9;1 . ~ c I o 
e1abt{i::1 ~~~vJ ti<. ft c I b'al~:::;::::::::: t ( t,£ I~ o 
.ouci:tolmeA·sions• l r Wn;l:::IArea::rn:::::::: / · z '3 Xft3)).: 
P6r.t%L:ehgihi<'::i t::i 0 t(liW)d:PC:>~:::roiain'¢tf:r}! L( ;:.(in.~ni: 

F>Oft%'.Heighf•:::}·.:t '=>'•' /Vt-- i:t<n,~xm 
o ucttrnameters ,Upsfreamt:(A):':':l::::: ::rn I~ 15 'I Uidrn::i· 
odct\Dlameters· oowristraam:•;,:(ar::::1:l. 2- .. 87 :.;:.(ifiO) 
N urpber, of ... Po in ts Required}6:ti\::::1;:::;:m1 '1- '1 
Number/of·.·Polntst1u=:>ort/Reqt)lrec:H I 1 ~ 

~· .,::; , .... , .:-•·.:·'···.~···t>iJm~¥~:;•·:~,.::,:··.·1·;:::1=:!:11,.'-~:~i·i:gil~g~·:.:1"r~,-.1:;,,1:.:::1:~1:~~,~~·1.i1:AA·:~1it1i1!11::"1 
'.'fl'i>und sticlc$•on1y}• 

( 
1-_ 

) 

1 
)_, 

~ 

~ 
~ 

J 
(J 

f( 

rL 

OS 001 Sampling Point Dotennination 
EXCELM111H.R2-3/7196 

':i•Wi:tx::t;•: Poft:t>epitn•:rn:: 

I y.~-::> 

I 'f. i> ::> 

I~. '2 L 

I Lt JY 
I{, 2 J-

<?, 6 c 
),3 J 
],~ )-

Z.,b6 
(< 7 7 

; , c)Q 

. )--u 

Location Schematic 
Show sldo .mw ol stack, Indicating dislurlJances and pod plac(""'\ 

t 
2 t5 /( 

[N] [UP] \I 0 j7 -----·· 

Fl~ 

••.·•1 

:: .. o!i.e.,. 

:/P4.fl:::=':::,:~~:·; .n·:·~~< 

ll'~IIir:.:::::;~:~::;:Fiil'.fflt!:l ,':;:Y'.'I '.":.;; :1r1:;::t,•l·1: 

L/ J If 

Loaction Schematic 
Show cross-scction of stack, Indicating port placemoot. 

t 
tNJ~ 

Gas Flow 

PnJ fool) 
o( page 

0 
'::_;:_'.· :._:.·:_::_,~,~~0(:(,:!0$S0:!::(~~~bw~~:}/~~\M{·~}~~'.,j@):\:0~::){,(j:i~d:p::0j~:~0;:::0~,1_'.·;11·.;( ·:.:::\_o_ .siWI:{'.'.04:!0:,~~:rij'.~.\~'.~0 ).pt';,;~,~~,,'~u~/~~y~.c ... A~-5 
Ai.;;j'[ I I I I I r 'fill: iJ' p\,i I .. I I . I I ,I -' , I 

1 lf: 
~ 

~ .:::·>L •H•or-~ .. -
~·_::$: rwci_,,,..f DlaCU ~ duad 

l.!!'3o 
l§,.::.<;• 7• °' r.. 

• HIOM< r.umb<w Ma lot 
f.ctanout•r alack.a 0< tJucta 1-l,Y' 

; .. ,_. 
fiW.Ck tUwn.o1ur > 2<4 lflCho• ~ ·. ·:···:·. SA~ ~ ... > 24 1it.r.1....,. 

~ ffi~ ~ 

! ' ' ~~:··~·~.-,,.,·:· -. ·:~:· H~i ™----·•H•~. - ~-·. 
16 

Circle correct bracketed directions on dala sheel. 

~· 

Clonn Air Englnoorinn 



TEST LOCATION: ti11~L SrA-c~ 
UNIT: rllrt:~~Got..t~ RUN: \ 

(,1{) 

Probe Operator 

Meter Box No. ~(o . lo 
Meter Yd .~G 1 "2.. · 
K Factor 

Leak Rate After 

Pitot Leak Check Bet ore: 

Min/pt Gas Sample 
Velocity Orifice Traverse Volume~ Vm 

2 .. 5 Head Setting Point 
lnit. Vol. [tt3] [L] Number AP's AH 

Elapsed (in. H20) (in.H20) l 4~. l't Time 

1- I 2-S • 2..b 'i,..(p ) S'l .'4< 
2 5 .'L~ Z.L 153~ So 
j t-~ 6 2,7- t .~ JSS.'1-2-
+ \0 'Z.~ i:L l.51-. -s+ 
j l1.S .2-~ z.3 159.~1-
(p \~ .i~ 1.3 r G, I. ~c, 

=1- 11.S .cs 2.<:o IG,+. I~ 
8 'l.0 . l.=1- 2.'6 tCoe:, s:r 
oi 2.- l. .5 . l.":t- 2.~ I ~cc,. cicr 
10 2,S ll.~ ~LS I)-\ 'l..~ 

215 
. 

\ \ .L\ 't. ~ \ 1-3. 32.. 
J]..., ~'O , l(b Iv£; t+s.z~ 

" * (s~~ /, : '.Total ' ,,........__ ~ 
Averag{ .~°\(,~) c ~ .'-\" !o) ·~ l( 

L'Z..&v TESTING 
FIELD DAT A SHEET METHOD: I ?.- PAGE __ { _OF ·~ 

. Cross-Section of Test Location 

t 
[N] [yPJ 

1x·1 
Al U{ 

Duct Dimensions (in.) ~ 5 ,:> 

Static Press. Port Len. 
(in. H20) (In.) 

o.o 0 

Stack Probe Filter Cond. 
T p (°F) Tt (OF) Temp. Temp. 

Ts Set Points Tc 
. (OF) :2$0 '2..:,o (oF) 

So 1.~T- 2*0 SS 
(OD 2't=t- 2*«0 ~ 
) '<- 2~1- 2..'+~) 51-
110 2-'f~ ~~ 5'{ 
4) L.~S 2'f9 s~ 

8~ 2f~ 2-+9., 5+ 
7fl 2+~ 2-'i-~ 5+ 
-=lo 2.-4~ 2~ s-..+ 
~ 2-..{ ~ 2:-\-4- 5t 

Cf 0 14'1- 14-'1 'ft-
~'4- 2 '4 f- 2-~°1 ~'6 

Gf ~ 2.~~ 2~9 ~ 
~ 

.. ...: ,'· ., ...... '; .. :·.'·"" /J,.,·,·: ......... \::· ijti':Y< ......... •".:· >• .. ,.: . .: 
"'-'? .i"/r,::;:"·oc::••:.r 

gt-~ 
. 

"· :.:. 

... 

Probe I. D. No. . '+. 1 

Liner Material 

Filter No. 2.03'4tc1-
Thimble No. ,,;/ft:-
Nozzle Diameter < -31 {... Nozzle 1.0. 

I HzO :; 1. 9 _ [ml]@) I Silica Gel (gm) II,{; - I 
Total Vt SS .. $ 

I Start Time: 8 3<;:. ·ff: I Stop Time: lo o t A I 
OOM DGM Pump XAD v 

Inlet Out1et Vacuum Trap 
Tmn Tm rut (In. Hg) Temp Notes 

(OF) (OF) Tt (OF) 

5(, 52 (;, JJ/it. 
s-~ 52. 5 ~/A 
5"+ $2, '5 u/ Ft 

5f-J 50 5 r-J !tt-
GI Sq 15 t.J/rr-
Cf 5"f s iJIA-
&2- S-' Q, ~ltt-
c z_ 5'S -==r- r-J/Ft-
59 SC~ '1- vvf tt- S1cff'i t> 8 ~-s 

S"Cfl.L i -, 

~\ seo (a lJ/~ 
<O 7- si- s r01r+ 
G?~ 51- _C) µ/A--

-
···" .• I 

~ -.......... \ )tJ=t .··: 

f ( (oD .~) -----------. 

OS 001 General ~ofs~oots. ~correct bracketed units on data sheet. 
....__.... 

CNVSfTRG.R3-4/6/94 ~ .. i()£?~ 'l..'6.0 \t>V) 
Clean Air Engineerin~ 



TEST LOCATION: MIY:1b S'TAc~ 
I 

L~A-D TESTING 
FIELD DATA SHEET 

METHOD: { 2- PAGE ~OF~ 

UNIT: ft\lito~ &out1Ct= RUN:-----
1-o 

.. 

· Gross-SectlonofTest'Location Amb.Temp. (0 F) IBar. Press. [in. Hg] [mbar] 

Probe l.D. No. 

Meter Operator 

Probe Operator ts. Ko+, c cK.ow'S K. I t Liner Material 

Filter No. 

Meter Box No. Sample Box No. 

Meter Yd Meter dH@ 

[N] [UP] Thimble No. 

Nozzle Diameter Nozzle 1.0. 

K Factor Pitot Cp Duct Dimensions (in.) 
H20 [ml] [gm] Silica Gel (gm) 

Leak Rate Before [cfm] [Lpm) @ (in.Hg) 

Leak- Rate After [cfm] [Lpm] @ (in.Hg) 

Static Press. Port Len. Gas Flow First point 
(in. H20) (in.) [In] [Out] all the way 

Total V1c 

Pitot Leak Check Before; D After: Good D Bad 0 of page [In] [Out] I Start Time: I Stop Time: . - I 
Min/pt · Gas Sample Stack Probe Filter Cond. DGM DGM Pump XAD 

Traverse Velocity Orifice 
Volume-vm·. T p'(°F) Tf (oF) Trap l.S Head Setting Temp. Temp. Inlet Outlet Vacuum 

Point 
lnlt. Vol. [tt3J ~ Ts Set Points Tc Tmn Tm out (in. Hg) Temp Notes 

Number A P's AH 
Elapsed (in. H20) (In. H20) (Of) 2.SD 250 (OF) (OF) (OF) Tt (OF) 

Time 

2-1 ~1.5 • 7_C{ 2.~ 11--=l +t 6~ 2'\8 z4q 5'o 6:) SB ~ ~-lit 
)_ 3S .~o 3 .( rs~~ 2~ i-~ '2.'-\-'T 2'S \ s·o cos S-l? ~ PJ/1t-

' ~1-.~ . ~:, 3.~ \2>191?:> <O~ '2.. -.lcf, 2'-'<9 51 ~1- Ss 8 ~11+. 
5"\"'0PP-:41) '-( ''-\ 
$'rA-( \ q ~q 

+ L\ () ,~0 3.1- rss.5o ~ 2-;i- 2. '-\:+ s.Q '° 3 5'°\ =1- ~/A 
<; '-\ 1.5 r 2..1 Z.1- 1~1~\ too 2-41- 2'i~ '-\-9 ~~ 5°1 c_, N/Pt 

"' 
~s ~15 z.~ l ~9 .<=t Co ,,~ 2--4-8 2.~C\ 5o "5 (,£> 5 µ/A. 

:t- ~:) s 1 2J 2.0 1cr r. 91- \03 1..icS 2--tt St l.C, Coo 5 N/A 

e, 5o .. l °\ I ,°t l93.'1~ 14 l+g 2--tcr 52- G,1- c;o s rv/A-

9 t;lf:> , (Ci J • °t t'ls,Cfr ~9 2-¥? 'l_ ~ Dt 53 Co~ ~( 5" µ/J\ 
(0 S5 • f..l:, i.1- l9~ ~2'.) sz.. 1. '4 'O L.~S S3 1-D G( --r N /Ir-

s:i.S 
I 

l\ .~t 3.3 7.o0. ~ +:)~ Sf i-\ ~z... 8 ,_J /p..- I 

2.-..\r-9, 1~'1 
\ ')... L2o '7...\ l.3 2o~ ·Ol ~~"L~ 1...\'b 2A:°f 55 1-~ c, z_ (;.,, ,J/~ 

* Total \:.5 \C, --Average 
(, .\ 0 '" 1\.i (o),'\ -- --- ----

OS 001 General • Sum of square roots. 
CNVSffRG. R3-4/6/94 

Circle correct bracketed units on data sheet. 
Clean Air Englneerin1 



TEST LOCATION: fh t 'f.'it., cs;ltK.f:-.. 

u NIT: r\11 }CZJL eco(.., Ne:r-R u N_ : '2 . · 1_·:_;· ___ ·-_·:_:_. __ • .. -·:; .. : .. _·_-:_-, ___ ;_·: __ ·_·_ .. ·t __ •.;: ___ -__ .:··_;-_.·: __ '··G ___ --_-._•.·_--_, ___ ·. __ ·_:•· __ -_-__ :·.:_-'_: __ ·_··_··:·:·_··_·; ___ .. _.·:_-_·'_· ___ •_·_,_•s __ ,_._.--_-._,_:e_,_· .• ·;_.c_·_·) __ ·_-t_,_. 1 __ ,_-6 ___ ,h_--_·-·_-.:_C>f·.rr:~:gt·:·eci6ati·9·r;·'{:;:~.·,,._:·:::·; I }~I-Pro ect No .. 1 gc,1-0 I >::.:.:.:':'.:. r~.~~~;•.'/.:.t+":•,;:~·;{;:,;;;0+;0J,\S~Jz/;~;.;,:··.>,;c . ), ... /;{;; ,· · ... 

Date > 'i /2 .. 'ti oo 

Meter Operator (-.-. 1--'A-vLOI/ 1..~ 

Probe Operator ~· ~O~I cr.~o<.v~k.\ 

Meter Box No. (oG -~ Sample Box No. w· -· 
Meter Yd .9'l t2. · Meter L\H@ I . <0.3 i O 

l ~4J) TESTING 
FIELD DATA SHEET 

t 
[NJ~ 

l 

62 

METHOD: l 2- PAGE_( OF 2_ 

BapJ-~re$s;! l. '). j 

Probe.l.D~CNo>/ c~·-=-l-. *· 
Liner Material 

Filter No. '2.o~~~€J 
Thimble No. µ/A-
Nozzle Diameter . ~ r ~ Nozzle 1.0. 

K Factor 

Leak Rate Before • oe 
Leak Rate After , oo 2-

Pitot Leak Check Before: fiJ I After: Good r8J Bad D 

Duct Dimenslon_s (In.) _ l5._o .. I H2o =L 5 . [m!@!Jll I Silica Gel (gm) /2. q I 
Static Press. Port Len. Gas~~ First point L. T..:..:o::.:.:ta:::.:.l_:V~~~---=-'4:.+_!..,.·:...:{+:.---'---_______ __._ 

(in. H20) (In.) [In] ~ all the way 

- i o of page n [Out] I Start Time: to·."-+~ A- I Stop Time: t 2. :d] ! 

Min/pt 
Velocity 

Gas Sample Stack Probe Filter Cond. DGM DGM Pump XAD 
Traverse Orifice 

Volume -Vm T p (°F) Tf (OF) 
Point 2.S Head Setting 

lnlt. Vol. [tt3] PIJ 
Temp. Temp. Inlet OutJet Vacuum Trap 

Number AP's .1.H Ts Set Points Tc rm., Tmru (In. Hg) Temp Notes 
Elapsed (In. HzO) (In. H20) 'W~-1-o 

(OF) 2.'5D 2..Su (OF) (OF) (OF) Tt (OF) 
Time 

'_, i..S .lS '2. =t '2..oe:, .oo 1-4 'Z.4~ '2. +e:, ~ c, .{ c,3 G, u/A-
1... 5 .L+ 2.j '2.o~. \ ~ (o( 2.-i- "t 2. +'1 :5<6 c,'5 fu~ 5 tJ(A:-
3 1-S .1-~ \~°\ 2.10. le t\B 2.-*B 2.~9 'SS G>C, C:,3 s IV/4 

..+ \o . i..:, l.o -Z.\l.lD le~ 'Z_ 4-'2. 2..'f\ s~ ~1 b3 5 /'J /A--
:S 12.S .2.) 2-.'2... ?-\+. iz.. q~ 2:4-~ l.~~ C:X:> \o'O (?+ s !J/t~ 
(p \S . :L'1 2-.?, 9t a,g ( 

f.) ! tt-21~ Y:O '2 '-\-'6 2A·9 ~9 fo'-r- ~ -
~ 'i-·S .'2..+ 1.* Z.\B. fd> 8t 24-S 1..~<i toS :Jo c,+ ~ rJ/h 
g 2-0 f 2-'\ ~- \ ). ~ { L' d1 1-l l.~'\ 'L't°\ Co1 1-1- <P'S .,_ ,._;/Pr-

Cl J..1.5 • ?...C\ ~.( 2.2-~. eo4 &f'O l.'-ti 1--tc\ C- 't 13 ~$ 1- rJ /l't '$'TOP 11.o~ 
~wn-

10 1. 'S .'L1 3.'Z> '2..~. (() ~ 2. '-t~ ~'f1- S'g b9 "c.o .1- -N/4' 
\I ). ).5 .16 2-.~ z..'2..-S. 3'1 g~ 'l.. +l- 2'-{.g S:i- 1o ~~ ~ ~111-
p ... 'bl> .1..~ i. .~ ~* to Z.. l-*'b 2.~'f 5Co 1'2- (.,~ 5 tJ/A-

Total· * v s~.3~.) _ \ SC\1 ·--- l.r---... ~ .,.--

· :Averag( ,so~M 2.ssY ~- " '\\ .7-/ { C"o'l.S) -----------
OS 001 General "-sUffi of s~ roots. ClrC1e correct bracketed units on data sheet. '----""' 
1""''10/TO~ Or:l.AfP,/O.ti ,.;'l.lp 

- t:'1 ":"'l 
Clean Air Engineeril 



TEST LOCATION: (Y\C~?-b SD\C.r::­

UNIT: (nt¥1L CccuNCr RUN: __...2,~--
Client 

Plant 

Probe Operator . Probe Operator . 

Meter Box No. Sample Box No. 

Meter Yd Meter ~H@ 

K Factor Pitot Cp 

Leak Rate Before (cfm] [Lpm] @ (in.Hg) 

Leak Rate After [cfm] [Lpm) @ (in.Hg) 

Pitot Leak Check Before: D After. Good 0 Bad 0 

Min/pt Gas Sample 
Traverse Velocity Orifice 

Volume - Vm 
Point 2.S Head Setting 

Number 6P's 6H lnlt. Vol.. [tt3] [j4 
Elapsed (in. H20), (in. H20) 

Time 

2-\ ~1S • j\ 1.9 2 ~L. .<\S 
L ~s .~ \ ~ .1. 235.~9 
3 Yi-S . ':> l ~ .{ 2. ~':t ,<)~ 
~ ~o .s1 3 -5 i'fo. r_ 7-
~ 1..n.s . 2..'1 ~ .( 2+3. \~ 
Co '-f S .2..~ ~.) 2A-5. 31-
1- Yi.S • z.. "J '2, -0 2 4-=t-. ~ '::> 
'2, So . 'Ll. \ ~°\ 2+9 ·3~ 
9 51..S ,2:, 1.i 25 \. '-t+ 
\0 SS 'i,7_ l.. '- 2s~ .SS 
I' 515 .'2--l 1-.' J-5555 
12.. ~ . z_9 ~-0 1'3'6 .o* 

• Total 

Average 

OS 001 General • Sum 9f square roots. 
CNVS!TRG.R3-4/6/94 to·' '5 Q;,~ l, £..., 

l £A-D TESTING 
FIELD DATA SHEET 
Cross-Section· of Test Location 

t 
[N] [UP] 

Duct Dimensions (in.) 

Static Press. Port Len. Gas Flow First point 
(in. H20) (In.) [In] [Out] all the way 

of page [In] [Out] 

Stack Probe Filter Cond. DGM 
T p (°F} Tf (OF) Temp. Temp. Inlet 

Ts Set Points Tc Tmn 
(OF) 

Z_ C£> Z-50 (OF) (OF) 

'i°1 2~9 2-i-°1 5'~ 12.. 
9\ "t '-t-g 2'-fl) 5e:, =1---+ 

Pr.::t 2.'-t'E, 24-°t ';)(., f(, 

1-l- 2+s 1+9 51- ".1--~ 

~2' 2-'-t3 2.4-f> 51 i-\ 
'18 Z....\-=t- l:fg S'S 1-3 
l l z.. z.-+~ z. '-tC( 53 ++ 
l \ ~ 24C\ 2So 5~ :t'S 
(~ 2+-1 l.*l\ 53 i-1-
9~ 2 '-{4 i'451 s+ 1-1 
C\o 2.~°l 2$() SS 50 
8~ 1--¥\ 2-5'D Sro ~{ 

.. 

' 

Circle correct bracketed units on data sheet. 

\ ( oC\ 

METHOD: ( 2- PAGE_k_OF2: 

Amb. Temp. (0 F) I Bar. Press. [in. Hg] [mbar] 

Probe l.D. No. 

Liner Material 

Filter No. 

Thimble No. 

Nozzle Diameter Nozzle l.D. 

I H2o [ml] [gm] I Silica Gel (gm) I 
Total Vic 

I Start Time: I Stop Time: I I Start Time: I Stop Time: f 

DGM Pump XAD 
Outlet Vacuum Trap 
Tmoot (in. Hg) Temp Notes 

(OF) Tt (OF} 

<O'=l- :r N/h 
G:, :f- 1-- tJ/4-
lo~ ::/-· rJ /A-
e:,g g f.J I A-
e:,9 1- tJ/A-

'5TOfJ lf:Sr 
<. '"t A.ft.. r- I \ '. '$" v 

fo'1 s N f Pr 
~( 'S rJ!" 
1o s; tJfA-
~\) ~ tJ/A 
-=t-l 5 N/ti 

'.1-~ 
s::::· 
\. ') IJJ/1t 

1-~ ~ PIA . 
. (-;+~O 

---------
Clean Air Engineerin~ 



TEST LOCATION: WI f '('LJ_ Si/KIL. 
UNIT: Yhr~ttt.~N'Cr RUN: __ ~---

SGl-0 

L~\~ TESTING 
FIELD DATA SHEET 

METHOD: l 2- PAGE_1 OF~ 

:.,y.;~M:Jcr6$'$.,se6hon:6t,Test.L:.ocation Bar. Press.: 21'. ~o [in. Hg] [ 

Probe l.D; No.\ / ::+.. +. ( 
Date 

Meter Operator ( ~ . ~ v ;...c ..,1 1 c...s. 
Probe Operator ··~ ~ ~c~ 1 c :e K.ocv S' K....1 

Meter Box No. (p b . (, Sample Box No. Co '@:> 

Meter Yd • 12.._ · Meter t:\H@ /. ~ 

t 
[N] [yP] 

t 

62 
Liner Material 

Filter No. 2.D34~~ 
Thimble No. IJ/fr 
Nozzle Diameter , '3 f fo Nozzle l.D. 

K Factor Pi tot Cp , R {, 
Leak Rate Before ,, [cfm] [~ @ (In.Hg) 

Leak Rate After . oo ~ [cfm] [ (In.Hg) 
Pitot Leak Check Before: ~ After: Good fiS] Bad O 

Static Press., Port Len. Gas~ First point 
(in. H20) (in.) [In] [~ all the way 

O of page [In (Out] 

Duct Dimensions (in.) . l '5.0 
H20 ] I Silica Gel (gm) 

I Start Time: f 2. >~ 1- I Stop Time: f '+ .. ' ( b I 
Min/pt Gas Sample .Stack· Probe Filter· Cond. DGM DGM Pump XAD Velocity Orifice Traverse Volume• Vm Temp. T p (OF) Tf (OF) .· Temp. Inlet Outlet Vacuum Trap 
1.. 5 Head Setting Point lnit. Vol. [tt3] p!f T5. Set Points Tc Tmn Tmout (in. Hg) Temp Notes 

Number bP's bH . 

Elapsed (In. H20) (In. H20) 25~.Coo (OF) . 2-.$0 2.5() (OF) (OF) (OF) Tt (OF) 
Time· 

\ - \ ~ -S ~ir+ ·z..e, 2<oo -~3 €>( 2. {Cf l'f't C,c ++ 1-3 0 1J!1t-
~ 5 ''2 .. C. 2.~ Z.C:>?>. \ 2> LQ i., 2.+'t '2.So 5o i-<"c -;.r ~ < rJ/A: 
~ :}.5 ·'-* z .o 2._c,5. \3 'r 9 L4-9' Z.So '-l ~ 1-1- ~~ 5 t0(~ 

'1. ,o . 2..* 2.{ ~ (Q 1-. (-:{- \ { I Z..'So 2.So 5o Ts ~~ t:::."' 
....:> t.J/A;-

'$ rl..'S ~ 7/3 Z.35 2-C~~~4 l D( 2:-\:" Z.S'o s 1-. ':J.~ ~'-{ 5 ~1~ 
~ l5 .l.~ z_ .. + 21-L54- 9~ 2-So 2.5o 5 z. go :r-5 5 tJ/A 
)- tiS u'l.~ 1.'B 2~3,°l' qo lSo 7...So s+ ~2- ~Co ~ fV//t-
b lo .3\ 3.2 2.%>~"3 g\ Z~9 2'SD 5* ~2.. ::reo + ,J/A-p 

1 )._ 1 .") '2.S 2...~ 2~1-5 ~'L 2'-\q ?.. '\-Ci. '=b6':§ ~l +9 5 Nflt- 'Slofl ll.'.5t 
~"TIWL\ I~ : l \ 

'[) 2.~ '1-:+: 2.5 l~rJ. qq cr::r 2A·cr l'S<0 '53 ~ gi_ €JC :=; tJ/~ 
11 1.1--S \7-S Z. 2 2S~, 15 {<09 Z50 ZS\ 5{ 8~ go 5 Nfk. 
11,, DC . l-$ 1. z.. 2-~~'w 2.::r lo~ 2-Sro 25t 5( 85 &0 s ~rk-

* ~ (:5'-h ~3) ~~ ·-=-\t~ 
. 

Total 
,,,,,,,,.,..~/ 

Averag( /~.),rd() L58>~ ~ 
.. ........._ ___.,,,-( ~-q '5 .1--_... LJ ( ~o.\l --------

OS 001 General "-• c--~~.-;.~ots_ Circle correct bracketed units on data sheet. '----""' 
C:NVSfTRG.R3-4/6/94 , .,...,, \'J\° ""'C\ \o \\1-~ Clean Air Engineem 



TEST LOCATION: fnv,cYiJL_ ~lb 

UN IT: yn ,:J~:t! .. Cooc-1µ;.. RUN: __ ,;,....__ __ 

Client ;~11" ~u1L0~1c. 1,.,C. 

Meter Box No. Sample Box No. 

Meter Yd Meter .6H@ 

K Factor Pitot Cp 

Leak Rate Before [cfm] [Lpm] @ (in.Hg) 

Leak Rate After [cfm] [Lpm] @ (In.Hg) 

Pitot Leak Check Before: O After: Good D Bad D 

Min/pt Gas Sample 
Traverse Velocity Orifice 

Volume-Vm 
z.S Head Setting Point 

lnit. Vol. [tt3] ,Ll1 
Number .6P's .6H 

Elapsed (in. H20) (in. H20) 
Time 

l- .... \ ~2.S .~ 3.o 'Z g ct-. (:, l 
)... ~s '~ \ 3 ·\ 2tD- \3 
~ ~-:t.<S . ,, ), z._ '2.. ( 2 ~~ 
J.. 4o . ~3) 3.+ 2-CjS. ~°t 
5 ~2.S '7-1- z_g 291.:+l., 
~ ~~ .2~ z.s 2ctq. ~q 
':i- "\1-.S .1-:t 7-r~ .3o\ .<iS 
s So ;2+ 2.S 3o+J::\-
°t S2.5 . 2\ z..o 2>oC,. \~ 
(0 SS .7-.\ 2 .\ 3oFt lB 
\ ( 5~S .2'h 2 d2> 3 \Q_ <5~ 

-

1i.. (Jo 
t 2.?r 7-f6 3, ~ .Ct3 

* Total 

Average 

OS 001 General * Sum of square roots. 
I"'"'"<:: rn:~~ P~-41R/Cl4 • ..., "- r. r 

t-,c;_ ¥\ ·D TESTING 
FIELD DATA SHEET 

.·>./":::, •· "· ·" :: ... · .. .· . " •.. 

: .. :,\Cross .. Se'ction ·otTest Location 
,., ... " 

t 
[N] [UP] 

Duct Dimensions (in.) 

Static Press. Port Len. Gas Flow First point 
(in. H20) (in.) [In] [Out] all the way 

of page [In] [Out] 

Stack Probe Filter Cond. DGM 
T p (OF) Tt (Of) Temp. Inlet Temp. 

Ts Set Points Tc Tm in 

(OF) 
2'52> zso (OF) (OF) 

~3 ZSo 2.. '-I-~ 55 8~ 

~n 2~- 250 55 gs 
82 2.4-°1 2~°l sea 8<0 
$\ 2~~ 2-~ G3 =tB 
85 2..4'6 Z-*B 5~ 8o 
lD6 2.~g L.*l( 5~ 8\ 

l. t 1- 24-C\ '2..5c 5(0 gi_ 
1°\ z~ z.s \ ~o gs 
'rt 2 "So 2.$\ :<\9 8ro 

-

~\ ZSo L.So 5-:t ~~ 

g" 2So 7-5tD _c::; *;/- 81-
80. Z.~1- 2~~ Sr-:t ~Co 

Circle correct bracketed units on data sheet. 
\(\0 

METHOD: ll~ PAGE~OF~ 

Amb. Temp. (0 F); IBar. Press. [In. Hg] [mbar] 

Probe l.D. No.< 

Liner Material · 

Filter No. 

Thimble No. 

Nozzle Diameter Nozzle l.D. 

I H2o [ml] [gm] I Silica Gel (gm) I 
Total Vic 

I Start Time: I Stop Time: . J 

DGM Pump XAD 
Outfet Vacuum Trap 
Tmout (In. Hg) Temp Notes 

(OF) Tt (OF) 

~E) i- f.J/~ 
go +- -µ/ft-

S\ + f-J (ft-
1-°l ~ ,J/A- ~-ol' t3~ 

ll"" '~ 

~°l c; t-J!A-
80 0 ~/4 
+'i 5 ,J/it 
~( s FJ/t+ 

%\ 'S >-J/4 
B~ s tJ(Pr 
87- ~ tJtfi 
g~ (Q ~IA-
\C\~C\ 

I 

---------
Clean Air Engineerir 



Im.pinger Weight Sheet . 

Client: B~ ~~;Uertihc. . Unit Name: /j i tif ( wl1cy 6:/r a~rf-

Plant: ic10 Job#: ic76 Method: {] 
( 

Sample Box #: (J-Cf'i__ Date: lf{i_1/oo 
\ 

Run#:j__ Contents Gross Weight Tare Weight Net W dg._ht Gain Total Weight 

Impinger l lM ~L (2,l f!l l:f&lOj ~ 3 l?. 'iLfQI 6 ?_&/~" 
Impinger 2 l QQbl Q,lfv'8tJO~ )}3( 3 }JL, t [-1./ 0 

Impinger3 t:~a-Jt. 'i 2 <::/. • 5- l'f 221 c {70 
I 

~2G.'-( //, ~ Impinger4 si)i,a oel ](<1,1 /iJ).>-j 
Impinger 5 [,)Jc-It .,vs 1--- - s-o 

- 5-0 
Impinger 6 ':f_ ), q 
Impinger7 ?~st> 

Sample Box #: t:_2Ln 1 Date: <:-t L 2. 11Q,2 

Run#:~ 
I I I 

Contents Gross Weight Tare Weight Net Weight Gain Total Weight 

~23.S 
S1q/) 9<f,>o Impinger 1 (Q'2~l 0.1 &l:l~ ~tis 9--} :2 ' 

Impinger2 l OQ t) l Q f el l:t!f()3 61~5' ']]_ "l, 5, 3 D 

Impinger 3 ebf±y l/lfQ1l L-f 2~ Ii I . 'lo 
• 

Impinger4 sili!'.o 9el 7Ji,~ $'t.7 ~~3 11.1° I J "LI./ o 

Impinger 5 l i·Q ~ t:1:;b1 e. ~~r2 5/, 5 YJK 
Impinger 6 -& kl-; 1./- a 

Impinger7 6Lf,y 

Sample Box #: ~7-1f Date: vflzjoo 
Run#:l Contents Gross Weight Tare Weight Net Weight Gain Total Weight 

Impinger 1 loo ~l a l tt. i-wo1 
()3.S Si.1 q %!6 

Impinger 2 I 012 ~ L. OJ N't!Ml) 537 2 S>l Q 6.,2 
Impinger 3 ~~±¥ 1::(}-f [ ~J·b [:5 
Impinger4 

., ; { ]27, :;, :?:2t' lO, 6 s, i<-0 cJe 
Impinger 5 laJ~ Q!15~ -so 
Impinger 6 534' 

(1d0 



ORSAT READINGS 

':Client 

··Plant 

Run Method Trial Percent 
Number - Number C02 

{ (L 1 ,-1-

2 ,L 

3 ,L 
Avg. ,·L 

~ /1-- 1 .1-
2 7--

3 'L ,. 

Avg. . '?_ 

~ / 1- 1 0 
2 0 

3 b 

Avg. 0 

1 

2 

3 

Avg. 

1 

2 

3 

Avg. 

1 

2 

3 

Avg. 

Project Number· 

Unit 

Fuel T e 

Percent Percent 
02+C02 02 

1JO 2'9,8 
1-(. {) 10.B 
'l, f. 0 l:::;,g 

Za$ 
7-1· 0 ?o.8 
2(. 0 ?o.B 

7(, 0 10. g 

?o. t 
'L(. 0 2/.0 
z (. c) ?_/, 0 

[(_ 0 ?f. D 
,... 7(0 

Fo 

· PAGE _l_ OF j_ 
Fo = 20.9 - %02 

%C02 

Leak Check Passed ~ 

Analysis 
Analyst 

Time /"\ Date 

J/6 y/i_r-., lt/;41 c 

// 
. 

fJA 'f/2 ~ /Cf: )D I 
I' 

/'I 

{j{j >(21) /J:oD I 
/ 

I 

I 

I 

Repeat the analysis procedure until the results of any three analyses differ by no more than 0.2 percent by volume. Average 
the three acceptable values and report the results to the nearest 0.1 percent. Calculate Fo to verify results. 

Acceptable ranges for Fo: 

Coal: Anthracite and lignite 
Bituminous 

Oil: Distillate 
Residual 

1.016-1.130 Gas: Natural 
1.083-1.230 Propane 
1.260-1.413 Butane 
1.210-1.370 Wood: 

1.600-1.836 
1. 434-1.586 
1.405-1.553 
1.000-1.120 Clean Air En_gineering 



Visible Emissions Observation Form 
CLIENT/OW~R 

l111 t11 1--tA 

OBSERVATION DATE START TIME I END TIME 

fy~;LtJM..- r !VC '-//t? ()" 0 g 1 b 0 I ~9 
PLANT ( 

llJ~AA..-i/, ii( t l 

PROCESS EQUIPMENT 

UNIT hi.a..;,....,) Ci:-r:/i ... ) •'\.$eC 15 30 45 60 ~mlnsecsec 15 30 45 60 
[i1!/,1ttf r p,-l T,{t_ s 71~ //, ,_: m_i1 ~ n-"'l---+--+-----1---+-. m_I ~-"t--T-----t-""!'---+----1 
OPERATING MODE · 0 CJ 0 0 Q 30 {.) 0 o o STµ~ o{ 

r-;( 1 >ii'~~ e 
1--------:------+---__.._/'-1..4,_· ·......._ __ --t f) D (9 0 31 L~ 0 · <.J b 

CONTROL EQUIPMENT OPERATING MODE 
2 

~ ..5Tu.7:t:J i 

.._ __ F;_,_· L_l_!ut-____ _..__ __ ~_U_l_l __ ___... 0 D f('i D 32 D o 0 '--' ; r.,- ~<Jc 
DESCRIBE EMISSION POINT 3 0 {) 0 t) 33 0 0 0 0 / 

4 0 0 tJ ct? 34 0 D o o mi.t c9 f: 

s [)ODO 35 OoC) o 
6 o o D D 36 o o o v 

HEIGHT ABOVE GROUND LEVEL DISTANCE FROM OBSERVER 7 Q () Q 0 37 () C) 0 0 

_ ~ ) I 7 f I 8 0 0 {) 0 38 cf) 0 (!) 6 
HEIGHT RELATIVE TO OBSERVER DIRECTION FROM OBSERVER 9 0 0 0 0 39 t) lJ ® O 

2 r I fJ (z__ _() 0 e> o 
DESCRIBE EMISSIONS 1 ;_ --r 

0-'~4, s T~ PL L-rr-t.-t 

-f ff-t- ft~ 'l- 11-f I M-tt 5 i- 0 /$HI' u~ 1 r 
c hit:T . .+-i '\I t,- rl_f. 5 cf fao l le. C.,{ 1 . 

1 O fY O o D 40 v 

11 0 0 0 IJ 41 0 ({) CJ 0 

12 0 0 () f) 42 0 0 C) 0 

13 0 0 0 0 43 () 0 0 0 

14 Q () 0 0 44 CY 0 0 rJ 
!------------.--------~ 

EMISSION COLOR · Lt,.~ PLUME TYPE: CONTINUOUS 0 15 0 0 0 0 45 (J 6) (J () 
f{_,.- J~~d) 

. f'Jif t-J ' FUGITIVE 0 INTERMITTENT Ol .16 C? C) 0 (9 46 6 0 () ~ 
WATER DROPLETS PRESENT IF WATER DROPLET PLUME 17 0 O {) t) 47 C 6 0 6 

YES ~ NO 0 A TT ACHED~· DETACHED 0 t----+---=--i-:="---+---4---'""--+---+--+----+--+-~ 
r-------___,_ __ __._ ___ --t 18 () 0 D 0 48 0 0 o ~ 

POINT IN PLUME AT WHICH EMISSION WERE DlfTERMINED ~ v1 

;4fn1~ sTrrlfri llvo/1£.fc:TS,_~p~lA"- 19 O fY 6 O 49 o l-> 0 o 
DESCRIBE BACKGROUND ' 20 6 t9 0 V 50 cJ 0 Q 0 f !Jll-tiy c L O'-'(JY ) k/ it s 

I 21 o o o e s1 o o o o 
h-J ' 1 /i lu1·1;r 1z. (,v~ L/ s r 
~ 22 0 (f) 0 0 52 o· C9 G {') 
WIND SPEED WIND DIRECTIO}'J 

23 (} - c;- /V f:; µuJ b 0 0 v 53 & 0 0 tJ 

AMBIENTTEMPERATURE RELATIVEHUMIDITY 24 0 0 0 0 54, C> C> 0 0 

) 2-- Li) ~D 25 f) 0 0 0 55 0 B 0 (:J 

LAYOUT SKETCH OF SOURCE INND6~~~E 26 O 0 Q 0 56 - 0 () () () 
-~ M 21 o 

0
0 o o 51 o o o o 

-------y, \Y 28 0 O 0 58 6 0 0 D 

29 0 0 f9 0 59 () 0 D D 
RANGE OF OPACITY READINGS 
MINIMUM 0 MAXIMUM O 
OBSERVER'S NAME (PRINT) 

. :f 4v1 nS ~. f2 Cy(_ '{;; J 
DATE 

i/(n((J:J ~I IN !=>HACOW LINE 
Ol~S ER'S Sl7GTURE 

I 11-< ~~ L----· 
' ~./ - ........ .... ' 

i0'ATIFIED BY (} A / /J -w j ~ (._ • Iv /(_ 

DATE• /i 
V/ II /oJ 

COMMENTS .sf,u-U. (orli-5 3/~.f.vi11-$--.J 

o r..1-r 0 t { \.( ; L 1, ~ .. µ o w lf-V7. Ii p,..; /ll1 ;I 

S) 0 k Jb t/; -t v .> f11c-k, ~o 1111- St/,V 1 

.; 1-Wfi.,,; ~t"1 t , ) t>f f '~~55. ~,S / 
" -- , , /1 A • / , . --r. ~ . t- __ -r J, 't ,,. T·, _ ,,; ,. 

-- m ----------- --
Visible Emission Form 



Visible Emissions Observation Form 
CLIENT/OWNER OBSERVATION DATE START TIME I END TIME 

(l, 4--t1f, ft..-y f,r-1-1 L Otrt s ~G- lf( I?/ oo /D 4 '{ / 1-o& 
PLANT / UNIT 1111 )I.Jr.') Co<> L:"' y ~ 15 30 45 60 ~ 15 30 45 /l/11-f il-Vi //1 / t (. fti..t/.4'4!Jr F. l Tti t. ST,f< l<. 

0 PROCESS EQUIPMENT OPERATING MOOE ·o r? 0 () 30 C> 0 C> 
Futt 1 CJ 0 0 0 31 0 0 D 

CONTROL EQUIPMENT OPERATING MOOE 
2 () [J (-; lT(f IL J-L{ t L f) & c:> 32 0 C> 

DESCRIBE EMISSION POINT 3 0 0 0 (? 33 C? c) (!) 

~ou~tJ STfi--c 4- 4 0 0 0 0 34 C/ CP lC> 

5 0 0 0 0 35 0 CJ ~ 

6 0 0 0 0 36 C) {/ C) 

HEIGHT ABOVE GROUND LEVEL DISTANCE FROM OBSERVER 7 0 0 0 D 37 CJ C) r9 

'25'' ?r 1 8 0 0 0 f) 38 ,9 0 ([? 

HEIGHT RELATIVE TO OBSERVER DIRECTION FROM OBSERVER 9 0 0 (!) 0 39 C) 0 0 2)( ;vll 
10 0 0 C> 40 (!) C> (0 r; 

DESCRIBE EMISSIONS l.IJ b/-lT!r.. S Tr; l'fM (Jl...t/Vt 1., 11 b 0 0 0 41 0 n <§> 

7 ll~ I' L "~ !! /lr-!f.-t µ_ s i- tJ ., s /f-f f' us 12 (J b 0 {) 42 0 0 D 
t'i--r c/v!. <1'; Al 7J yvf h » ol /;to c ~ >' s 13 (} 0 0 0 43 0 D (!} 

14 () 0 0 f7 44 6? 0 0 

EMISSION COLOR PLUME TYPE: CONTINUOUS 0 15 6 6 0 0 45 0 0 (j) 

/l6 "".~ t/; s i /J L (:; FUGmVE 0 INTERMITTENT~ .16 0 0 eJ 0 46 {) CJ CJ 
WATER DROPLET'S PRESENT IF WATER ~PLET PLUME 17 (:) 0 0 /) 47 0 0 0 YES ft_. NO 0 ATTACHED DETACHED 0 

18 0 48 t) () 0 POINT IN PLUME AT WHICH EMISSION WERE DETERMINED n (!) /) 

./J.-fT~ 5 frt/h..-1 /lfM,f!{_ I oui uf s TµA M /LM.t(, 19 CJ 0 0 0 49 0 () v 
DESCRIBE BACKGROUND f 

20 0 0 50 0 (} 0 fµJiy O.--au1y 5K;ts 0 () 

21 0 0 f'O 0 51 () v fl) Pi u. tf. I CA.df t TA tJ Ji{__;( c,,f-;Jr 
22 0 0 0 0 52 0 0 0 

WIND SPEED WIND DIRECTION 
23 () 0 0 () 0 )-/b ;vw 0 0 53 

{) 
AMBIENT TEMPERATURE RELATIVE HUMIDITY 24 0 t) 0 54 0 <J 0 

)? ttr 7o 25 0 0 ~ 0 55 f} 0 0 
LAYOUT SKETCH OF SOURCE INDICATE 26 0 0 () 0 56 ~ 0 0 NORTH 

~ ~ 
27 0 0 0 \0 57 0 0 0 

28 0 0 0 () 58 0 C::> 0 :::::::,..... ,_ 

/'-

29 0 0 0 0 59 0 & 0 
RANGE OF OPACITY READINGS 
MINIMUM 0 MAXIMUM 

0 
OBSER~'S NAME (PRINT) 

. ,)trr1~5 s. (]UJLlorJ 

OBSEC~t4 DATE 

~ 
'f7z ?(tJo --- C/11FTED BY DATE 

/} ;U(l lf/u(oo W15c,4 
COMMENTS sTJ:.-c.K {.;,'1{S 5 10ft..,.,,.4y) tJCl vf )l""K 

/!, " ; LI); "7 ' NJ /# if4-t Tl, f. ~~1 o ~ (, '1 ;r ~;flt, 0-----------J ---- ----So 0t. 7 jvf,._, £j)/v4~ /,J N1, W/t { of!'_ , , -- - WWW ---w 

Visible Emission Form 

60 

0 

D 

/) 

CP 

fD 
(!) 

(!) 

() 

() 

{) 

0 

(9 

{) 

CJ 

0 

e 
0 
{) 

0 
() 

0 
0 
0 
0 
() 

0 

0 

0 
{) 

(J 

I~ 

Si:,p( I/. 

;;;,,?- ' 
~A/V.-1/ I s 

5 li/.~ It 

)'!Mt.:/! 

---
t I) r"' f,t-c/.55. /...''r~ I b \.o.-...., fl n /..5' s /5 A- ~ ,;;.. tJ 

r I,. - r- I.- n . .o It M /t .) OS 009.Rf/CNVSffRG·B/1/93 



Visible Emissions Observauon ronu 
CLIENT/Qt.ER_ t OBSERVATION DATE START TIME IENDTIME / 

:~f(M,.,, a~ {iJtC tJ_s 5/\- c,., q/i ?/a o /L 'l '( /~P 
PLANT 

I 

UNIT /Vt.1J.T""'f c J,,L•vf 15 30 45 60 15 30 45 60 
(l/A-;uvftf<., tL ftt.1141.L ,r ,c, t.. ll'f.1 Jr;. 1 I~ 

PROCESS EQUIPMENT OPERATING MODE ·O 

" 0 D 
~ 

b 30 C> (;) (!? 0 
l> To/'tlf7 

~!Jut/3 l. 

50;= I )Lf 

V,tt /'( J) 

~l( 1 0 CJ (9 0 31 C> b ({) (.) 
CONTROL EQUIPMENT OPERATING MODE 

f; LI;:, tL. Ari 2 0 {) <9 0 32 0 0 D e> 
() DESCRIBE EMISSION POINT 3 0 0 f) 33 0 () (J) 6 <:, 

/_." u /'- tJ s TA-cf( 4 0 0 f) 0 34 0 0 0 0 
5 () t) CJ 0 35 0 0 0 E> 
6 0 D D D 36 0 D 0 r; 

(J 0 HEIGHT ABOVE GROUND LEVEL DISTANCE FROM OBSERVER 7 0 D 0 37 0 () D 
2 )I Ir' 8 fJ 0 0 D 38 0 n t'J (!) 

-
DIRECTION FROM OBSERVER HEIGHT RELATIVE TO OBSERVER 9 0 0 r) 0 39 0 0 0 0 

l)I ;1./fl 10 c? 0 0 D 40 D b 0 b. 
DESCRIBE EMISSIONS 

sf:t 1/'-1. /7LvM1_ 11 () 17) o 0 41 0 (J t> 0 lN fir T!l 

Tift fl"'Mll !1-1I1v; il 5 f- .1H-1-l'P~ > 
12 0 0 0 f) 42 0 0 0 0 

13 f) 0 0 0 43 0 0 () 0 
!f 1 UJ-TnI'"" Ti·/f-1_ tf. 5 of /k.::>c.~>5~ 14 () 0 D 0 44 <[} f) \) fy 

EMISSION COLOR PLUME 1YPE: CONTINUOUS 0 15 fJ 0 0 0 45 0 0 0 0 
M'.,,tl vr ~1 4 Lt(_ FUGITIVE 0 INTERMITTENT}?) .16 0 () D 0 46 0 0 eJ co 

WATER DROPLET'S PRESENT IF WATER DROPLET PLUME 17 0 0 D 0 47 0 0 0 0 YES ~NO 0 ATTACHED ft) DETACHEDO 

18 () n 0 48 f) 0 (} 0 POINT IN PLUME AT WHICH EMISSION WERE DETERMINED 0 

11F1{Jl_. sre. 11-rl .; tu~~ I o .. , r If- ->TA-ck ,VO I li,lf.., 19 0 0 D 0 49 (9 0 0 ~ 
DESCRIBE BACKGROUND //JR.Tty (lovtJy s!C11 .. .; 20 () v 0 0 50 D 0 0 0 

oJIJ- c!J<; T 
21 0 & 0 (ff) 51 0 0 0 0 

fl>Luq_/ wff$Tlt 22 n 0 0 0 52 G (9 o- r-C> 
WIND SPEED WIND DIRECTION 

23 (J 0 0 D 0 c? CJ 
/I>-! J Nw D 53 

0 0 0 AMBIENT TEMPERATURE RELATIVE H¥MIDITY 24 0 0 0 (') 54 v 
18 [o I. 25 0 () 0 D 55 0 0 0 0 

LAYOUT SKETCH OF SOURCE INDICATE 26 0 0 0 0 56 0 (J 0 0 NORTH 

(SJ 27 0 0 0 0 57 0 () 0 0 
~ ~{ 28 0 0 0 D 58 fJ 0 C> {) 

' l 

29 D {) 0 () 59 0 0 0 0 

\ RANGE OF OPACl1Y READINGS 
MINIMUM 

0 
MAXIMUM 0 

OBSERVER'S NAME {PRINT) 

(jh.Pfk <; 5. IS q/(_fo rJ 
OBSERVER'S SIGNATURE DATE 

~llN tAr hWUNE hfe~~a~ {/z//oa 
~ ~TIFIEDBY DATE 

w}~c /}N /(_ L( I 1t/ {JO 

COMMENTS ~r tf<-k Cv"iq ~i ~<-vJ!fytl-' o~T of 
5> f 4-~ ;( 

I .c::::r, 
{;,,£1ld11, ~ .... /: 

--...._. - WWW -- ------ - WWW --; ,_...,...._ rf>"' ;-L4:--1j ----- -

... f'n - r It' ( Ii" /.,/! 'T,.// ft;6 c lt t;,) , /.J s/:..4 .) fH rt/; fi.,<1 T,r.-4 l 5 -
<-;) I Visible Emission Form 
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BATTERY BUILDERSt INC. 
NAPERVILLE, IL 

FIEl..D DATA PRINTC>UTS 

Revision 0 

Client Reference No: 24578 
GAE Project No: 8670 

E 



l 

Location: Baghouse Stack 
Test Run: 1 

Client: Battery Builders, Inc. 
Project No: 8670 
Test Date: 4/26/00 

Meter AH@: 1.8310 
Meter Yd: 0.9912 
Pitot C0 : 0.84 
Static P: -0.2 

Leak Rate Before: 0.005 cfm @ 17 "Hg 
Leak Rate After. 0.004 cfrn' @ 6 "Hg 

Traverse Run Pitot 
Point Time AP. 

0.0 On. H?Q) 
1-01 2.5 0.47 
1-02 5.0 0.45 
1-03 7.5 0.47 
1-04 10.0 0.43 
1-05 12.5 0.43 
1-06 15.0 0.43 
2-01 17.5 0.48 
2-02 20.0 0.51 
2-03 22.5 0.48 
2-04 25.0 0.41 
2-05 27.5 0.37 
2-06 30.0 0.41 
3-01 32.5 0.46 
3-02 35.0 0.41 
3-03 37.5 0.36 
3-04 40.0 0.34 
3-05 42.5 0.36 
3-06 45.0 0.37 
4-01 47.5 0.42 
4-02 50.0 0.39 
4-03 52.5 0.40 
4-04 55.0 0.39 
4-05 57.5 0.43 
4-06 60.0 0.43 

Final 60.0 0.65 

Revision 0 

Field Data Printout 

Method: M12 
Testing Type: Lead 

Area (ff): 2.95 

Filter No: 203465 
Thimble No: NA 
Beaker No: NA 

Sample Metered 
AH (ft3) 

nn. H?Q) 27.30 
1.60 29.12 
1.50 30.89 
1.60 32.65 
1.40 34.33 
1.40 36.04 
1.40 37.73 
1.60 39.54 
1.70 41.38 
1.60 43.17 
1.40 44.87 
1.20 46.48 
1.40 48.16 
1.50 49.90 
1.40 51.60 
1.20 53.18 
1.10 54.67 
1.20 56.24 
1.20 57.77 
1.40 59.46 
1.30 61.11 
1.30 62.76 
1.30 64.41 
1.40 66.09 
1.40 67.79 

1.40 40.49 

Bar. Press. (in. Hg): 29.40 
Actual Moisture(%): 2.6 

Noule Diameter {D.): 
02 (dry volume%): 20.8 

C02 (dry volume%): 0.2 
Start Time (approx.): 10:44 
Stop Time (approx.): 11 :47 

H20 (condensate, ml): 13.0 
H20 (silica, q): 9.0 

Stack Dry Gas Meter 

0.24 

T. I Tm,. Tm"" 
(OF) (°FI (CF) 

127 78 79 
131 78 79 
131 77 78 
131 77 78 
131 76 76 
130 75 74 
130 73 74 
132 75 73 
131 75 72 
132 74 72 
132 75 72 
135 74 71 
134 74 71 
134 74 70 
133 75 71 
133 76 72 
132 75 71 
131 75 71 
131 75 71 
132 76 72 
132 77 73 
132 77 73 
133 76 73 
133 76 73 

132 74 

.../AP, Volume lsokinetics 
(calculated) (calculated) (calculated) 

(.../in. H.,Q) (ft3) (%) 

0.69 1.82 104.6 
0.67 1.77 104.3 
0.69 1.76 101.7 
0.66 1.68 101.4 
0.66 1.71 103.5 
0.66 1.69 102.5 
0.69 1.81 104.1 
0.71 1.84 102.8 
0.69 1.79 103.1 
0.64 1.70 106.1 
0.61 1.61 105.6 
0.64 1.68 105.2 
0.68 1.74 102.8 
0.64 1.70 106.4 
0.60 1.58 105.2 
0.58 1.49 101.9 
0.60 1.57 104.5 
0.61 1.53 100.3 
0.65 1.69 104.1 
0.62 1.65 105.3 
0.63 1.65 103.8 
0.62 1.65 105.1 
0.66 1.68 102.1 
0.66 1.70 103.4 



Location: Baghouse Stack 
Test Run: 2 

Client: Battery Builders, Inc. 
Project No: 8670 
Test Date: 4/26/00 

Meter iiH@: 1.8310 
Meter Yd: 0.9912 
Pitot CD: 0.84 
Static P: -0.2 

Leak Rate Before: 0.006 cfm @ 16 "Hg 
Leak Rate After: 0.003 cfm @ 6 "Hg 

Traverse 

I 
Run 

I 
Pitot 

Point Time iiP. 
0.0 <in. H,0) 

1-01 2.5 0.48 
1-02 5.0 0.48 
1-03 7.5 0.44 
1-04 10.0 0.41 
1-05 12.5 0.43 
1-06 15.0 0.45 
2-01 17.5 0.56 
2-02 20.0 0.54 
2-03 22.5 0.52 
2-04 25.0 0.42 
2-05 27.5 0.40 
2-06 30.0 0.38 
3-01 32.5 0.51 
3-02 35.0 0.43 
3-03 37.5 0.40 
3-04 40.0 0.36 
3-05 42.5 0.36 
3-06 45.0 0.39 
4-01 47.5 0.46 
4-02 50.0 0.45 
4-03 52.5 0.47 
4-04 55.0 0.43 
4-05 57.5 0.47 
4-06 60.0 0.47 

Final 60.0 0.67 

Revision 0 

Field Data Printout 

Method: M12 
Testing Type: Lead 

I 

Area (ff): 2.95 

Filter No: 203578 
Thimble No: NA 
Beaker No: NA 

Sample Metered 
iiH (ft3) 

On.H,0) 68.40 
1.50 70.15 
1.50 71.91 
1.40 73.59 
1.30 75.24 
1.30 76.88 
1.40 78.54 
1.70 80.39 
1.70 82.25 
1.60 84.05 
1.30 85.70 
1.20 87.28 
1.20 88.81 
1.60 90.65 
1.30 92.32 
1.20 93.93 
1.10 95.46 
1.10 96.99 
1.20 98.55 
1.40 100.24 
1.40 101.92 
1.50 103.66 
1.30 105.29 
1.50 107.04 
1.50 108.82 

1.38 40.42 

Bar. Press. (in. Hg): 29.40 
Actual Moisture (%.): 2.7 

Nozzle Diameter (D.): 0.24 
02 (dry volume%): 20.8 

C02 (dry volume%): 0.2 
Start Time (approx.): 12:39 
Stop Time (approx.): 13:42 

HiO (condensate, ml): 14.2 
H20 (silica, q): 8.6 

Stack Dry Gas Meter 
T. Tm1n Tm.,.. 

(OF) (OF) (OF) 

133 75 75 
136 76 75 
136 78 76 
137 79 76 
135 80 76 
134 81 76 
135 81 77 
133 82 77 
133 83 77 
133 83 78 
132 82 78 
133 83 79 
132 83 78 
135 84 79 
133 83 79 
133 82 79 
133 82 79 
133 82 79 
133 83 80 
134 84 80 
134 85 80 
134 85 80 
134 86 81 
132 85 81 

134 80 

'1iiP. 

I 
Volume lsokinetics 

I (calculated) (calculated) {calculated) 
£>1in. H,Q) (tt3) (%) 

0.69 1.75 100.7 
0.69 1.76 101.5 
0.66 1.68 100.9 
0.64 1.65 102.6 
0.66 1.64 99.3 
0.67 1.66 98.1 
0.75 1.85 98.1 
0.73 1.86 100.1 
0.72 1.80 98.6 
0.65 1.65 100.5 
0.63 1.58 98.5 
0.62 1.53 97.8 
0.71 1.84 101.6 
0.66 1.67 100.5 
0.63 1.61 100.3 
0.60 1.53 100.6 
0.60 1.53 100.6 
0.62 1.56 98.5 
0.68 1.69 98.2 
0.67 1.68 98.6 
0.69 1.74 99.9 
0.66 1.63 97.8 
0.69 1.75 100.3 
0.69 1.78 101.9 



Location: Baghouse Stack 
Test Run: 3 

Client Battery Builders, Inc. 

Field Data Printout 

Project No: 8670 Method: M12 
Test Date: 4/26/00 Testing Type: Lead 

Meter AH@: 1.8310 
Meter Yd: 0.9912 Area (ff): 2.95 
Pitot C0 : 0.84 
Static P: -0.2 Filter No: 203466 

Leak Rate Before: 0.005 cfm @ 15 "Hg Thimble No: NA 
Leak Rate After: 0.002 cfm @ 5 "Hg Beaker No: NA 

Traverse 

I 
Run 

I 
Pitot 

I 
Sample Metered 

Point nme AP. AH (ft3) 

0.0 iin. H,Q) (in. H,Q) 109.40 
1-01 2.5 0.45 1.40 111.07 
1-02 5.0 0.52 1.60 112.97 
1-03 7.5 0.48 1.50 114.66 
1-04 10.0 0.43 1.30 116.29 
1-05 12.5 0.43 1.30 117.92 
1-06 15.0 0.39 1.20 119.50 
2-01 17.5 0.57 1.80 121.28 
2-02 20.0 0.53 1.60 123.04 
2-03 22.5 0.50 1.60 124.80 
2-04 25.0 0.42 1.30 126.44 
2-05 27.5 0.42 1.30 128.08 
2-06 30.0 0.43 1.30 129.70 
3-01 32.5 0.50 1.60 131.48 
3-02 35.0 0.38 1.20 133.06 
3-03 37.5 0.35 1.10 134.59 
3-04 40.0 0.33 1.00 136.07 
3-05 42.5 0.39 1.20 137.63 
3-06 45.0 0.43 1.30 139.25 
4-01 47.5 0.40 1.20 140.83 
4-02 50.0 0.43 1.30 142.44 
4-03 52.5 0.43 1.30 143.99 
4-04 55.0 0.41 1.30 1;45.64 
4-05 57.5 0.43 1.30 147.24 
4-06 60.0 0.43 1.30 148.85 

Final 60.0 0.66 1.35 39.45 

Revision 0 

Bar. Press. (in. Hg): 29.40 
Actual Moisture(%): 2.4 

Nozzle Diameter (D.): 0.24 
02 (dry volume%): 20.8 

C02 (dry volume%): 0.2 
Start Time (approx.): 14:21 
Stop Time (approx.): 15:24 

H20 (condensate, ml): 12.5 
H20 (silica, q): 6.7 

Stack 

I 
Dry Gas Meter 

T. Tmln I TmOOI 
(OF) (OFl (OP, 

138 82 83 
141 83 83 
140 83 82 
141 86 84 
141 86 84 
141 87 85 
141 87 85 
141 88 85 
141 88 85 
141 89 86 
140 87 85 
140 87 85 
141 90 87 
140 89 86 
140 90 87 
141 91 88 
140 90 88 
140 91 88 
139 89 88 
141 90 88 
142 92 88 
141 91 88 
141 92 89 
138 92 89 

140 87 

..JAP. Volume 

I 
lsokinetics 

(calculated) (calculated) (calculated) 
<-Jin. H.,Q) (ft") (%) 

0.67 1.67 98.0 
0.72 1.90 104.0 
0.69 1.69 96.2 
0.66 1.63 97.6 
0.66 1.63 97.6 
0.62 1.58 99.2 
0.75 1.78 92.6 
0.73 1.76 94.8 
0.71 1.76 97.6 
0.65 1.64 99.0 
0.65 1.64 99.1 
0.66 1.62 96.8 
0.71 1.78 98.3 
0.62 1.58 100.1 
0.59 1.53 100.8 
0.57 1.48 100.3 
0.62 1.56 97.3 
0.66 1.62 96.2 
0.63 1.58 97.3 
0.66 1.61 95.7 
0.66 1.55 92.1 
0.64 1.65 100.4 
0.66 1.60 94.9 
0.66 1.61 95.2 



Location: Mixer Stack 
Test Run: 1 

Client: Battery Builders, Inc. 
Project No: 8670 
Test Date: 4/27 /00 

Meter AH@: 1.8310 
Meter Yd: 0.9912 
Pitot C.: 0.84 
Static P: 0.0 

Leak Rate Before: 0.004 cfm @ 15 "Hg 
Leak Rate After. 0.002 cfm @ 10 "Hg 

Traverse Run Pitot 
Point Time AP. 

0.0 fin. H.Q) 
1-01 2.5 0.26 
1-02 5.0 0.23 
1-03 7.5 0.22 
1-04 10.0 0.23 
1-05 12.5 0.23 
1-06 15.0 0.23 
1-07 17.5 0.25 
1-08 20.0 0.27 
1-09 22.5 0.27 
1-10 25.0 0.24 
1-11 27.5 0.21 
1-12 30.0 0.18 
2-01 32.5 0.29 
2-02 35.0 0.30 
2-03 37.5 0.33 
2-04 40.0 0.30 
2-05 42.5 0.29 
2-06 45.0 0.25 
2-07 47.5 0.21 
2-08 50.0 0.19 
2-09 52.5 0.19 
2-10 55.0 0.26 
2-11 57.5 0.31 
2-12 60.0 0.21 

Final 60.0 0.50 

Revision 0 

Field Data Printout 

Method: M12 
Testing Type: Lead 

Area (ff): 1.23 

Filter No: 203467 
Thimble No: NA 
Beaker No: NA 

Sample Metered 
AH (ft') 

nn. H.Q) 149.29 
2.60 151.45 
2.20 153.50 
1.80 155.42 
2.20 157.54 
2.30 159.67 
2.30 161.86 
2.60 164.18 
2.80 166.57 
2.80 168.99 
2.50 171.27 
2.10 173.32 
1.80 175.26 
2.90 177.71 
3.10 180.24 
3.60 182.93 
3.20 185.50 
2.70 187.81 
2.30 189.96 
2.00 191.97 
1.90 193.93 
1.90 195.91 
2.70 198.23 
3.30 .200.79 
2.30 203.01 

2.50 53.72 

Bar. Press. (in. Hg): 29.30 
Actual Moisture(%): 4.5 

Nozzle Diameter (Dn): 0.316 
0, (dry volume%): 20.8 

C02 (dry volume %): 0.2 
Start Time (approx.): 08:36 
Stop Time {approx.): 10:01 

H,O (condensate, ml): 43.9 
H,O (silica, q): 11.6 

Stack 

I 
Dry Gas Meter 

T, Tmin I Tma.l 
(OF) (OF) IOFl 

80 56 52 
100 56 52 
116 57 52 
110 58 53 
93 61 53 
86 61 54 
79 62 54 
70 62 55 
68 59 56 
90 61 56 
94 62 57 
94 63 57 
88 63 58 
78 65 58 
69 67 58 
71 63 59 
100 63 59 
114 65 60 
103 66 60 
94 67 60 
89 68 61 
82 70 61 
73 71 62 
68 71 62 

88 60 

-lAP, 

I 
Volume lsokinetics 

(calculated) (calculated) (calculated) 
f--iin. H.Q) (ft") 1%) 

0.51 2.16 98.4 
0.48 2.05 101.0 
0.47 1.92 97.9 
0.48 2.12 105.0 
0.48 2.13 103.7 
0.48 2.19 105.8 
0.50 2.32 106.8 
0.52 2.39 104.9 
0.52 2.42 106.3 
0.49 2.28 108.1 
0.46 2.05 104.0 
0.42 1.94 106.1 
0.54 2.45 105.2 
0.55 2.53 105.7 
0.57 2.69 106.1 
0.55 2.57 106.8 
0.54 2.31 100.1 
0.50 2.15 101.2 
0.46 2.01 102.1 
0.44 1.96 103.7 
0.44 1.98 104.0 
0.51 2.32 103.6 
0.56 2.56 103.7 
0.46 2.22 108.5 



Location: Mixer Stack 
Test Run: 2 

Client Battery Builders, Inc. 
Project No: 8670 
Test Date: 4127/00 

Meter ilH@: 1.8310 
MeterYd: 0.9912 
Pitot C,,: 0.84 
Static P: -0.1 

Leak Rate Before: 0.004 cfm @ 16 'Hg 
Leak Rate After: 0.002 cfm @ 10 'Hg 

Traverse Run Pitot 
Point Time ilP. 

0.0 (in. HD) 
1-01 2.5 0.25 
1-02 5.0 0.24 
1-03 7.5 0.23 
1-04 10.0 0.23 
1-05 12.5 0.23 
1-06 15.0 0.23 
1-07 17.5 0.24 
1-08 20.0 0.29 
1-09 22.5 0.29 
1-10 25.0 0.29 
1-11 27.5 0.25 
1-12 30.0 0.24 
2-01 32.5 0.31 
2-02 35.0 0.31 
2-03 37.5 0.31 
2-04 40.0 0.32 
2-05 42.5 0.29 
2-06 45.0 0.24 
2-07 47.5 0.23 
2-08 50.0 0.23 
2-09 52.5 0.23 
2-10 55.0 0.22 
2-11 57.5 0.21 
2-12 60.0 0.29 

Final 60.0 0.51 

Revision O 

Field Data Printout 

Method: M12 
Testing Type: Lead 

I 

Area (ff): 1.23 

Filter No: 203468 
Thimble No: NA 
Beaker No: NA 

Sample Metered 
ilH (ff') 

lin. H.0) 203.70 
2.70 206.00 
2.30 208.14 
1.90 210.10 
2.00 212.10 
2.20 214.22 
2.30 216.40 
2.40 218.60 
3.10 221.09 
3.10 223.64 
3.00 226.10 
2.50 228.39 
2.30 230.54 
2.90 232.95 
3.20 235.49 
3.10 237.98 
3.50 240.62 
3.10 243.16 
2.30 245.37 
2.00 247.35 
1.90 249.33 
2.20 251.44 
2.20 253.55 
2.10 255.55 
3.00 258.04 

2.55 54.34 

Bar. Press. (in. Hg): 29.30 
Actual Moisture (%): 5.0 

Nozzle Diameter (D.): 0.316 
02 (dry volume%): 20.8 

C02 (dry volume %): 0.2 
Start Time (approx.): 10:44 
Stop Time (approx.): 12:09 

H20 (condensate, ml): 51.5 
H20 (silica, q): 12.9 

Stack 

I 
Dry Gas Meter 

T. Tmln I T.,out 
(OF) (OFl (OF) 

74 64 63 
101 65 63 
118 66 63 
108 67 63 
96 68 64 
91 69 64 
87 70 64 
71 72 65 
68 73 65 
76 69 66 
88 70 66 
102 72 66 
99 72 67 
91 74 67 
87 76 68 
72 77 68 
73 71 69 
98 73 69 
112 74 69 
114 75 70 
97 77 70 
93 79 71 
90 80 71 
83 81 72 

91 70 

...JilP. 

I 
Volume 

I 
lsokinetics 

(calculated) (calculated) (calculated) 
f.Yin. H.0) (ff') (%) 

0.50 2.30 104.8 
0.49 2.14 101.8 
0.48 1.96 96.5 
0.48 2.00 97.5 
0.48 2.12 102.1 
0.48 2.18 104.5 
0.49 2.20 102.8 
0.54 2.49 104.1 
0.54 2.55 106.2 
0.54 2.46 103.5 
0.50 2.29 104.7 
0.49 2.15 101.4 
0.56 2.41 99.8 
0.56 2.54 104.3 
0.56 2.49 101.6 
0.57 2.64 104.5 
0.54 2.54 106.1 
0.49 2.21 103.5 
0.48 1.98 95.7 
0.47 1.98 96.7 
0.48 2.11 100.3 
0.47 2.11 101.9 
0.46 2.00 98.5 
0.54 2.49 103.7 



Location: Mixer Stack 
Test Run: 3 

Client Battery Builders. Inc. 
Project No: 8670 
Test Date: 4/27100 

Meter aH@: 1.8310 
Meter Yd: 0.9912 
Pitot C0 : 0.84 
Static P: -0.1 

Leak Rate Before: 0.004 cfm @ 16 "Hg 
Leak Rate After: 0.002 cfm @ 9 "Hg 

Traverse Run Pitot 
Point Time LiP. 

0.0 rin.HD) 
1-01 2.5 0.27 
1-02 5.0 0.26 
1-03 7.5 0.24 
1-04 10.0 0.24 
1-05 12.5 0.25 
1-06 15.0 0.24 
1-07 17.5 0.28 
1-08 20.0 0.31 
1-09 22.5 0.25 
1-10 25.0 0.27 
1-11 27.5 0.25 
1-12 30.0 0.25 
2-01 32.5 0.30 
2-02 35.0 0.31 
2-03 37.5 0.31 
2-04 40.0 0.33 
2-05 42.5 0.27 
2-06 45.0 0.27 
2-07 47.5 0.27 
2-08 50.0 0.27 
2-09 52.5 0.21 
2-10 55.0 0.21 
2-11 57.5 0.28 
2-12 60.0 0.27 

Final 60.0 0.52 

Revision 0 

Field Data Printout 

Method: M12 
Testing Type: Lead 

Area (ff): 1.23 

Filter No: 203469 
Thimble No: NA 
Beaker No: NA 

Sample Metered 
.6.H (ft') 

On. H,0) 258.60 
2.80 260.93 
2.40 263.13 
2.00 265.13 
2.10 267.17 
2.35 269.34 
2.40 271.54 
2.80 273.91 
3.20 276.43 
2.60 278.75 
2.50 280.99 
2.20 283.15 
2.20 285.27 
3.00 287.61 
3.10 290.13 
3.20 292.68 
3.40 295.39 
2.80 297.72 
2.50 299.89 
2.20 301.95 
2.50 304.17 
2.00 306.18 
2.10 308.18 
2.80 310.54 
2.80 312.93 

2.58 54.33 

Bar. Press. (in. Hg): 29.30 
Actual Moisture(%): 5.5 

Nozzle Diameter (Dn): 0.316 
0, (dry volume%): 21.0 

C02 (dry volume %): 0.0 
Start Time (approx.): 12:37 
Stop Time (approx.): 14:16 

H20 (condensate, ml): 53.4 
H,O (silica, Q): 10.6 

Stack Dry Gas Meter 
T, Tm,, Tmoui 

(op, (OP, (OF) 

81 74 73 
102 76 73 
119 77 74 
111 78 74 
101 79 74 
93 80 75 
90 82 76 
81 82 76 
82 81 79 
97 82 80 
109 84 80 
108 85 80 
93 83 80 
91 85 80 
82 86 81 
81 78 79 
85 80 79 
108 81 80 
117 82 79 
99 85 81 
97 86 81 
91 86 82 
86 87 82 
80 86 82 

95 80 

,foP. Volume 

I 
lsokinetics 

I (calculated) (calculated) (calculated) 
(-./in.HD) lft') (%) 

0.52 2.33 101.3 
0.51 2.20 99.0 
0.49 2.00 94.8 
0.49 2.04 96.0 
0.50 2.17 99.1 
0.49 2.20 101.7 
0.53 2.37 101.0 
0.56 2.52 101.3 
0.50 2.32 103.6 
0.52 2.24 97.4 
0.50 2.16 98.3 
0.50 2.12 96.4 
0.55 2.34 96.2 
0.56 2.52 101.5 
0.56 2.55 101.7 
0.57 2.71 105.7 
0.52 2.33 100.5 
0.52 2.17 95.3 
0.52 2.06 91.1 
0.52 2.22 96.3 
0.46 2.01 98.5 
0.46 2.00 97.4 
0.53 2.36 99.2 
0.52 2.39 101.8 
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1. CASE NARRATIVE 
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PROJECT NARRATIVE 

PHILIP Analytical Services (Burlington ON) 
Philip Project: AN000466 
Philip Submission #:OE0074 

Client: Clean Air Engineering 

Client Project: 8670 

I. SAMPLE RECEIPT/ANALYSIS 

a) Sample Listing 

Philip Client Date 

ID Sample ID Sampled 

Lead via Modified EPA Method 12-GFAA 

019609 00 Method Blank 00104127 

019610 00 Ml2-Reagent Blank 00/04/27 
019611 00 Baghouse #1 Rl 00/04126 

019612 00 Baghouse #1 R2 00104126 

019613 00 Baghouse #1 R3 00104126 

019614 00 Mixer Cooling Ex-RI 00/04/27 
019615 00 Mixer Cooling Ex-R2 00104127 
019616 00 Mixer Cooling Ex-R3 00/04/27 

Date Date Run 
Received Prepped Date 

00/05/01 00105109 00/05/11 
00/05/01 00105109 00/05111 
00/05/01 00105109 00/05/11 
00/05/01 00105109 00/05/11 
00105101 00105109 00/05111 
00105101 00105109 00/05/11 
00/05/01 00105109 00/05111 
00/05/01 00105109 00/05/11 

Run Date is defined as the date of injection of the last calibration standard ( 12 hour or less) prior to the 
samples analyzed within that run sequence. Therefore the time of calibration injection that defines the 
run date is always within 12 hours of the time of sample injection. 

b) Shipping Problems: none encountered 

c) Documentation Problems: none encountered 

II. SAMPLE PREP: 

No problems encountered 

III. SAMPLE ANALYSIS: 

See also comments within the appropriate Certificate of Analysis. 

a) Hold Times: all within recommended hold times 

b) Instrument Calibration: all within control limits 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, for other than the conditions detailed above. 



00003 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, for other than the conditions detailed above. 
In addition, I certify, that to the best of my knowledge and belief, the data as reported are true and accurate. 
Release of the data contained in this data package has been authorized by the cognizant laboratory 
official or his/her designee, as verified by this signature. 

R nald A. McLeod, Principal Sci., Ph.D.,C.Chem. 
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2. ANALYTICAL DATA REPORT 
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EB~ 
PHILIP SERVICES 

Certificate of Analysis 

CLIENT INFORMATION LABO RA TORY INFORMATION 

Attention: 
Client Name: 
Project: 
Project Desc: 

Address: 

Brian Koziczkowski 
Clean Air Engineering 
8670 
Battery Builders Inc. 

500 W. Wood Street 
Palatine, IL 
IL 60067 

Contact: 
Project: 
Date Received: 
Date Reported: 

Submission No.: 
Sample No.: 

Ron McLeod 
AN000466 
00/05/01 
00/05/11 

OE0074 
019609-019616 

Fax Number: 847-991-3385 
Phone Number: 847-991-3300 

NOTES: "-'=not analysed '<'=less than Method Detection Limit (MDL) 'NA'= no data available 

LOQ can by determined for all analytes by multiplying the appropriate MDLX 3.33 

Solids data is based on dry weight except for biota analyses. 

Organic analyses are not corrected for extraction recovery standards except for isotope 

dilution methods, (i.e. CARB 429 PAH, all PCDDIF and DBDIDBF analyses) 

Methods used by PASC are based upon those found in 'Standard Methods for the Examination of Water and 

Wastewater', Nineteenth Edition. Other methods are based on the principles ofMISA or EPA methodologies. 

New York State: ELAP Identification Number I 0756. 

All work recorded herein has been done in accordance with normal professional standards using accepted testing 

methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client 

and testing company in writing. Any and all use of these test results shall be limited to the actual cost of the 

pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at 

P ASC for a period of three weeks from receipt of data or as per contract. 

COMMENTS: 

.l/V'J"~ 
Certified by:--~-____,,__ __ Page 1 



5112100 PASC - Certificate of Analysis 

Method· Blank Blank Blank Blank 
Client ID: Blank Spike #1 Spike #1 Spike #2 Spike #2 

Lab No.": 019609 00 019609 00 019609 00 019609 00 019609 00 
Date Sampled: 00/04/27 00/04/27 00/04/27 00/04/27 00/04/27 

Component MDL Units % Recoveries % Recoveries 

Lead (gfaa) 0.25 ug < 1.9 94 1.9 94 

M 12-Reagent 
Blank 

019610 00 

00/04/27 

3.4 

Page 2 of 4 

Baghouse Baghouse Baghouse 
#I RI #I R2 #I R3 

01961 I 00 019612 00 0196 I 3 00 

00104126 00104126 00104126 

680 910 750 

Clicnt:Clcan Air Engineering Project:8670 

0 
0 
0 
0 
O'\ 



5/12/00 PASC - Certificate of Analysis 

Mixer Cooling Mixer Cooling Mixer Cooling Mixer Cooling 
Client ID: Ex-RI Ex-R2 Ex-R3 Ex-R3 
lab No.: 019614 00 019615 00 019616 00 019616 00 

Date Sampled: 00/04/27 00/04/27 00/04/27 00104127 
Component MDL Units Duplicate 

Lead (gfaa) 0.25 ug 130 160 190 180 

Mixer Cooling 
Ex-R3 

019616 00 
00/04/27 
M. Spike 

560 

Page 3 of 4 

Mixer Cooling Mixer Cooling Mixer Cooling 
Ex-R3 Ex-R3 Ex-R3 

019616 00 019616 00 019616 00 
00/04/27 00104127 00/04/27 

MS% Rec. MS Dup MSD % Rec. 

95 550 92 

Client:Clean Air Engineering Project:8670 

0 
0 
0 
0 
'-J 



5112100 

· Batch Code: 
Lead (gfaa) 

Run Date: 

Date of Sample Prep: 

00008 
PASC - Summary of Analysis Pre. Dates Page MS-4 of 4 

0509MNG1 
019609 00 
019610 00 
019611 00 

019612 00 

019613 00 
019614 00 

019615 00 

019616 00 
00/05/11 

00105109 

Client:Clean Air Engineering Project:8670 
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3.RAWDATA 
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EPA Method 7421 
. Metals by GF AA 

Level 3 Data Package 

Calibration: 0 µg/L, 5 µg/L, 10 µg/ L, 25 µg/L, 50 µg/L for PB 
Method Detection Limit(s): as listed on the certificate of analysis and/or the validation 
record(s) 
Testcode(s): 12PB-FGF 
Matrix: IMPINGERS 
Calculation: Final Result (TOT µg) = Cone. (µg/L) x final vol. x dilution factor 

1000 

Procedural Legend 
ICB - Initial Calibration Blank 
ICV - Initial Calibration Verification 
BL - Process Blank 
L - Process Spike 

D - Duplicate Sample 
DL - Duplicate Process Spike 

CCB - Continuing Calibration Blankµg/L 
CCV - Continuing Calibration Verification 

Ext. Ref. - External Reference 

Cone. -25 µg/L For Pb 

Cone. - 20 µg/L For Pb 

Cone. - 20 µg/L For Pb 

Cone. - 20 µg/L For Pb 

Cone. - 20 µg/L For Pb 



MISCELLANEOUS PREPARATl~p1 

1 

2 

3 

4 

5 

6 

i 

8 

9 

11 

11 

11 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Digest Code donerrubes labeled 
Samples poursci out 0\._P"\.AJ~ D.:>l-Vt-l 

Spikes added 

Acid/s added 

Samples digested 
.~ Samples bulked f"lr-V.L.voL \00""1:$ 

Rack order checked 

Sample l.D. B.Code 

Notes: 

Date:· MnCD'1 

'D&i2GFF 

Comments 



l/05/11 15:39:28 Printed by HREN GF5100 DATA TO BE VALIDATED CMETVAL') Analyzed by HREN Page 1 of 1 

m % Dup. % Batch Batch Run Run Day Day 
>er client client ID P~rameter TS Result Dup. Spike Rec. Spk Rec. Date Code Date Code Old In Analyst's Co1TTT1ents 

)09 CLEANAIR MB R456 Lead (gfaa P -0.25 -99999.0 1.90 94. 1.90 94. 00/05/09 MNG1 00/05/11 HR01 12. 8. 
>10 CLEANAIR M12-Reagent Blank Lead (gfaa P 3.39 00/05/09 MNG1 00/05/11 HR01 12. 8. *INT FOR SERIAL OIL.SA 
>11 CLEANAIR Baghouse #1 R1 Lead (gfaa P 681.20 00/05/09 MNG1 00/05/11 HR01 13. 8. 
)12 CLEANAIR Baghouse #1 R2 Lead (gfaa P 910.50 00/05/09 MNG1 00/05/11 HR01 13. 8. 
i13 CLEANAIR Baghouse #1 R3 Lead (gfaa P 749.80 00/05/09 MNG1 00/05/11 HR01 13. 8. 
>14 CLEANAIR Mixer Cooling Ex-R1 Lead (gfaa P 125.30 00/05/09 MNG1 00/05/11 HR01 12. 8. 
)15 CLEANAIR Mixer Cooling Ex-R2 Lead (gfaa P 155.30 00/05/09 MNG1 00/05/11 HR01 12. 8. 
)16 CLEANAIR Mixer Cooling Ex-R3 Lead (gfaa P 185.20 180.60 563.40 95. 551.40 92. 00/05/09 MNG1 00/05/11 HR01 12. 8. *PDS* 
i09 INTERNAL Lead (gfaa P -0.25 -99999.0 1.90 94. 1.90 94. 00/05/09 MNG1 00/05/11 HR01 $$$ $$$ 

.. ~.:~~:~.:~~.~:~~:'.~'..~'.:~.~~-~~:-~:.~::~ ..... ~: .......... ~~'.'.~~~---·:~~:~~'..:~~~:.~~~:~~ .... '.':':~ .... '.~.~~;~'.~~~:~.~~:.~~····· 
0 
0 
0 
~ 

N 



Element: PB AUTOSAMPLEMQ J~ {PE - 3030) Test Code: 12PB-FGF 

Date: 00/05/11 Start Time: 8:00 End Time: 12:00 Modifier ID: B 
~~~- -~~~~ 

Analyst: HUA Run Code: HR01 Matrix IMPINGER Units: ug MDL: o..l-1 Jtj 
-= ci. u.: 0 u.: 

E 0. . 5 i5 i5 ::::i (/) 

Samp. ID lnlt. Cone. F. Cone. '%R 
-= ci u: . u: 
c. E ..: 55 Samp.10 lnll Cone. F. Cone. %R 
c3 in a 

0 Cal. Blk(CB) 0.0 0 Cal. Blk(CB) 0.0 

Standard 1 5.0 1 Standard 1 0.5 

Standard 2 10.0 1 Standard 2 1.0 

2 Standard 3 20.0 2 Standard 3 2.0 

2 Standard 4 5-0.0 2 Standard 4 5.0 

3 ICV 24.65 99 3 !CV 

4 ICB 0.44 4 ICB 

5 Ext Ref. (20.0) 18.64 93 5 Ext Ref. ( ) 

6 1 0.1 BL05-09MNG1 0.17 0.02 6 BL 

7 0.1 BL05-09MNG1 L 19.01 1.90 94 7 BL L 

8 0.1 BL05-09MNG1 DL 18.99 1.90 94 8 

9 200 0.1 019616 9.26 185.20 9 D 

10 200 0.1 0196160 9.03 180.60 10 L 

11 200 0.1 019616L PDS 11 

12 200 0.1 019616DL PDS 12 

13 CCV 18.87 94 13 

14 CCB -0.08 14 

15 200 0.1 019616L PDS 28.17 563.40 95 15 

16 5 0.1 019610 9.05 4.53 16 

17 200 0.1 BL0509MNG1DL 27.57 551.40 92 17 

18 0.1 019610 33.91 3.39 18 

19 200 0.1 019611 34.06 681.20 19 

20 500 0.1 019612 18.21 910.50 20 

21 200 0.1 019613 37.49 749.80 21 

22 100 0.1 019614 12.53 125.30 22 

23 100 0.1 019615 15.53 155.30 23 

24 10 0.1 019610 4.58 4.58 24 

25 CCV 18.38 92 25 

26 CCB 0.16 26 

27 27 

28 28 

29 29 

30 30 

31 31 

32 32 

33 33 

34 34 

35 35 

36 36 -
37 37 

38 38 

39 39 

40 40 

Comments: Check protocol, duplicate analyses or duplicate blank spikes and sample spikes may be required 



00014 
Std Std Std Std Std 

1 2 3 4 5 
Ext. 
Ref. 

Matrix 
Mod. 

Wave 
length 

Slit 
nm 

lamp Platform 

Sb 

As 

Ba 

Cd 

Co 

Cu 

Cr 

Pb 

Mo 

Ni 

Se 

Ag 

Tl 

Te 

0 10 20 

0 10 20 

0 10 20 

0 0.5 0 

0 5 0.5 

0 5 1 

0 5 2.5 

0 5 5 

0 2.5 5 

0 5 10 

0 10 20 

0 0.5 1 

0 10 20 

0 10 20 

Matrix Modifiers: 

50 

50 

50 

2.5 

25 

25 

25 

25 

12.5 

25 

50 

2.5 

50 

50 

100 62.5 50 20 A 217.6 0.7 EDL 
100 62.5 50 60 A 193.7 0.7 EDL 
100 62.5 50 60 E 553.7 0.7 EDL 
5 2.5 2 2 B 228.8 0.7 HCI 

50 25 20 20 c 242.5 0.2 HCI 

50 25 20 20 E 327.8 0.7 HCI 

50 25 20 20 c 357.9 0.7 HCI 

50 25 20 20 B 283.3 0.7 EDL 
25 12.5 10 20 E 313.3 0.7 HCI 

50 25 20 20 E 232.1 0.2 HCI 

100 62.5 50 60 A 196.0 0.7 EDL 
5 2.5 2 3.2 D 327.1 0.7 HCI 

100 62.5 50 60 A 276.8 0.7 EDL 
100 62.5 50 - A 214.3 0.2 EDL 

A Pd(N03}/Mg(N03)z 

B 0.31% w/v Mg(N03}z and 4.6% w/v (NH4}H2P04 

C 0.5% w/v Mg(N03)z 

Zero solution: 10% Nitric acid 

Rinse Solution: 0.2% Nitric acid 

D 2% w/v (NH4)H2P04 in 2% Nitric Acid 

E None 

IEPA SW846 QC CRITERIA: 

Initial Calibration: Blank and 3 standards, r>=0.995 

ICV: 90-110% recovery 

CCV: 80-120% recovery, run every 10 samples 

Ext Ref.: Must be run once per run - EPA source 

Blank Spike (LCS): 1/batch of samples, minimum 1/20 samples, no criteria specified, (in house waters= 90-110%) 

Matrix· Spike: 1 MS and 1 MSD per batch of samples, minimum 1 per 20 samples, no criteria specified 

Serial dilution: only if sample concentration is >25 times the MDL, must be 90-110% of original 

Post Digest Spike: only if sample concentration is <25 times the MDL, 85-115% recovery 

Tracking l.D. Tracking# Tracking l.D. Tracking# 

Oil. Soln. & Zero Soln. 6 Post Spiking Solution 1 

STD 1 7 Matrix Modifier A 908334 

STD2 7 Matrix Modifier B 2 

ICB/CCB Matrix Modifier C 1 

ICV 3 Matrix Modifier D n/a 

CCV 2 Rinse Solution 3 

External Reference 4 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

nh:t:- " __ ,, ,.,..; ___ , c "'~ ,;,...."',.... O, u-1;,,_..,.....f."'""' I ,..,,hl""lri""\fnn1 "")/l?ll rHJM f"',.., vie-
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- .fiD0-::.·r.~_,.iJRU:::J 



!DB (/-1 {J .3 

~ - : : - ..! ;- - ;.,, 

PB {) 1(J5 

: c :.." :.· 
~ ;_;, :_.·._. 

. .. ,·.c 
~J: ~:_i.J 

:_. ~ :_: ·.· .: 

.·.-.1 

·-·r.;;...· 

!Jr l :_: f 

BG 

. : ~ ... 
iJ ~ l ~ f.. 

0.067 

ij r l l .L 

-;,:,; 
i..t',li t\j 

[.:,1.)f 



PB ()1(17 

- - -.; / : :_.:_: 

PB 

.~-:- i· ;,,- •. -
-:1 1 i.J:UL~· ,-

PEAK AREA iABS-SECG#DSJ 

PB (Jit)6 

;j: .J.J ._: 

fj-

!j l f. i_i ! 

:·. ·"i.c--, v: f...).:.. 
.-·~ 'I -· -

:1, l i c.-

CG ff, VAR.= 

.... ,. 
;_:ti l i) 

,-. ;.;.; 
:Jr i .i... l 

:' ,_ 
;_:,:_:;/ 

(; ~ .· . ; 
'.J.zl:~L 



,,.-, -.: r:: • 

:_i L t_:" 7 

- - - - - ... - -
{ :~b~;tJ:~~i::f~F-Lt .i 

r ti (} J 1 r} 

P£AK HEIGtT fA2SGRBAHC£J 

'.-.. ; 
f [hf\ l'H;[ h 

:;TDiU£/1= 

PB ,/;-~ -i -=· -· 
iJ -1. .1. J_ 

P£AK AREA cABS-SECOHDSI 

READ: 

#EAN= STD.DEY.= 

READ: 

0 0 0~1 9 
i_i I l .i.. i 

V1·Ji.'t 

,·, .:.: 
:} • l :,:: 

CUEF,VARr= 

-.. - ,- :- .. : .-. -
,_. :J t f r ¥ ,;.;:R : -

u .. 1t;t: I 
/! ·::Q"'; 

II 

-- .:. 

'.)I l l ._i 

i_i. l ~ :_; 

{; r l j :) 

----------------------------------------'---------------------------------------
/AR ·'~'-

P ~ t, ( - - .. - - .: .~: b ~~LR B .~ ~! {. t.: I 0 • 4 :) .: -· ~ •_, ~- -
Pf At~ AREA ( ABS-StcCif DS; 

1

/ 0, Fl .• : .;.: 



t} i l _3 

' . ··, . ·. ~ 

l 7 l iJ [• 

PB (1114 

p .. .n (11 1 c~ 

READ: 9.3~ 

__ -. K£1 SHT 

:--;-:-, T:t:: -
.•. :. l', i..; L 'f : -

::·T f: f<Li! -
._: ! i..' " ~1 i... ~ z -

:: •·. ·' 
~J' .Ji~ 

.... ~. : 

~..:· l ·.J l 'I..: 

'.)I{}/ . .:: 

.·.' - -;JI•:.··/ 

:_:,_:i. 

. ~:: ·. 
._., :·-··-· 

_;"; 7 7 ~ 
:_•,;1._: 

00020 
f..F.h 

:_; • ..;. i_ -· 

(.; :_:i. i 

:_;, .l -) f 

ZAA 

.'!":!; 
l..t'.:! 

:_:,. i.. j ._: 

J: ~--· ·-



CJ 1 1 : 

KEAD: I.1.1l 

PB 0118 
AA 

~ .·-. ,-
!. z i. :..: ;_1 

., i:--: :-~ 

:.: I.) f ;: 

00021 
L,".A 

(: 7 i c. 
:.;z . ..,;.&,:_: 0,588 

1·~ L. i .·, 
v •.. :7.£. 

:·: i ~·:: 
:.: J. l -...:~; 

': 1: .--: 
l_i r .}j f. 

ZAA 

:) • .:; j .) 

-; .~ :-;. 



01~·1 

: . : " : ., .. -
.:ii Li• Ut 1 r -

PB 0122 

PEAK H£IGHT !ABSGRBAHCEJ 

?B t.11::;:~3 

STD~DEV.= 

?B ()1 ~'4 

~ : - '"': - ":"". ~ •• -I~ -

i.r- • . ).[: • :_i l U. UC¥ 6 -

,. :::--:- : 
i_i ~ ._; ._i .J 

.-. ' ' v • . ].] 

lJ,f..lj 

'.J:""!'·_;.i 

. c--. 
:_:,._:_: 

00022 
;_l:fi 

.. _ •• J.. - -

... , . . .· ., -
~.tV [ T , ¥ :'-:.!'-., -

(l, (!81 

ZAA 

21-J-
.i. . .: '":_:._ -

,. -. ~ 
ij # i...: {: 

:_;'~=Ji 

:, 
;, 

iJ '59 / 



/-f i ·-:i ~ 
i_.r ~ L ~-.r 

'.J, . ..;::. i.. 

,._·;·_-,_ 
t\:.~u; ·-·: :.:. 

00023 
; 1 •• " ~ .:. 

·~t • i.. .. :_: 

Lt:r. 

:· : ..... 
'..)I&:} i 't 

:• t• ,- I :1 I:•, -

L-UC. fr¥ hf\: -

iJ' .) .j~ 



00024 

4. SHIPPING/RECEIVING DOCUMENTS 

Airbills (No. of shipments) 
Chain-of-Custody Records 
Sample Log-In Sheets 
Miscellaneous Shipping/Receiving Records (describe or list) 
}{011 C£:_ oF Sih')PL£- <RE:C-Et P> 



14 )l.S4 

CHAIN OF CUSTODY FORM 

~:; filZ!Z;~i~i1~_bnc. . 
=nJECTMANAGER l?dan ko:z...tc.i.kow*r 
)8 LEADER ·~V'\ Qh l<o .. µ' c..zko,a<s k; 

PROJECTNO. 'if{,70 
DEPT. 6f 

(/) 
a: 
w 
z 
~ z 

V• 1Hf I ! ,.,,,,. ~.--.--v-<''' 8 
I I u_ 

CAE O 

~B NO. RUN NO. g 
lp\ 

GI~, 

w 
~ 
:::::> 
_J 

~ 
~ z 
(5 
a: 
0 

Relinquished by:(Signature) 

PAGE I OF 

REVISION NO. __ 

ADDITIONAL 
INFORMA TJON 

Date/Time 

Relinquished by:(Signature) Date/Time Date/Time 

:>ecial Handling Instructions This form was completed by: 

1).,-)Qh k:i21 'c.1)<"~,..sk'1 
Forwarding Lab: , ,, 1 , ,,, , ""'' 1 '" 11 ,_ ",vs,, , 1 1 

Signature Date 

-"l;,P"l"!Of"Y.\'-'1 /'VI I, __ ,, 1.,.,11 ... ~/}) ~~CJ U~7fy, !~/,A., ) . , /A(!)JA/.l't!'-Y!A. 1 / i /( 0 

t!rD Sb f- ()~JO 

500 West Wood Street 

ii ]-~=~~=§5~~ Palatine, Ill 60067 

---~~- (847) 991-3300 phone 

Clean Air Engineering (84 7) 991-3385 fax 

OS COC Palatine 
EX C L.R0-6f7 /00 



14~S5 

CHAIN OF CUSTODY FORM 
JENT ~-~((der>7 ~~. 
.ANT f./~vwrvjfle.) :I~ .. 
·~OJECTMANkER 13nah koHokok-6,k, 

I 

>B LEADER Dn o.n kc 'Lt c.. ~sk j 

PROJECTNO.R ~ 
DEPT. ~ 

RECOVERY PER.SQ\J ~ 
z 
8 
LL 
0 

~ g 
~B NO. RUN NO. 

Received by:(Signature) 

:>urier: Date/Time Relinquished by:(Signature) 

Jecial Handling Instructions This form was completed by: 

\3 r ·14"1. ko <-{ c. "z.Jcov-sk r' 

w 
~ 
::) 
_J 

~ 
<i z 
a a: 
0 

REVISION NO. __ 

ADDITIONAL 
lf)!FORMA TION 

\IL? 

Date/Time I Relinquished by:(Signature) Date/Time 

Date/Time 

=== =a -­_,_.,,._ 

__ ...:=-~-

Date/Time 

noov1 ro: 
500 West Wood Street 
Palatine, IL 60067 

Forwarding Lab: 1 "" 'b'• V"C"-""" '='' ·vpw 1 v _ - I 
(84 7) 991-3300 phone 

Clean Air Engineering (847) 991-3385 fax Signature Date 

\ Kil (!<'\ · 1 £1\0£1°4 ll (..., ( 1 '"1 =- J I ~/J'l •· .~ /) j 0 • i_{ /bJ {1 
I.Jr~/!--- ) . , /"1~ I I?- - I 'I~ /l 

OS COC Palatine 
EXCL.R0-617/96 



®27 
Page_ of US SAMPLE LOG IN SHEET 

Lab Name: Philip An~lytical Services Corporation, Burlington Laboratory 

Received By (Print Name): /(Id VfM IV ,/JX) ( 4lfft!V£ 

Received By (Signature): ·fW/l ~ -
Client Project ID: 

REMARKS: Condition of Samples/Sample Shipment: 

4 

.J nc>J 1~ 
< 

Custody Seal(s) Present Absent - -
l, 

Chain of Custody Records Present JAbsent_ 

Airbill Present /Absent -

Airbill No. 4112 2S (& 79&0 
l ( 

7750 

--------- --~--~-- - . --- -- - ---·-------------~ 

Does Information on Custody 

.. Yes~ ---- Be.cords_and.Sampfes Agree? No - --- ------ -- --- ---- - -- - . -- --- ---------

Date Received at Lab OZJVS'o I 

--- Tfttf€FRece1Ved - - - . -- /,J-./0 /----- -- - -- ----·- ---~---------

<....--- "' 

Temperature of Coolers 

Cooler ID: Temperature 

r:J< 6wvs J 4~ 
v 

-

~ 
> 

Relinquished By: __ £ __ ---1_J;""'-~-/_5). ______ _ Logbook No: ----------

Date: ---=-tf)ff __ S~_( ______ _ Logbook Page No. --------
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00023-
** TX STRTUS REPORT ** AS OF MRY 03 2000 10: 01 PAGE.01 

PHILIP ANALYTICAL 

DATE TIME 
05/03 10:01 

TO/FROM MODE 
18479913385 EC--S 

MltV<::EC 
00'19" 

PGS 
001 

JOBt.; STATUS 
063 OK 

NOTrCE OF SAMPLE RECEIPT-PHILIP ANALYTICAL SERVICES 

Attention; ~rian Koziczkowski 
Client: Clean Air Engineering 
Re Client Project: 9670 
FAX #: 847-991-3385 
Phone #: 347-991-3300 

Samples for: rb yiA, £'PP rnJ2. - ffiiFJ:1.R5. 
were received in good condition unless 
indicated below. 

SAMPLE L~S'IING 

Philip Date Date 
IO ;_ Sample ID Sampled Received 

--------- ------- --------

019610 Ml2-?.eagent Blank 00/04/27 00/05/01 
019611 !:iaghov.se #1 Rl 00/04/:26 DD/05/01 
019612 Baghouse #1 R2 OO/C4/26 00/05/01 
01961.3 Baghouse #1 R3 00/04/26 00/05/01 
019614 Mixer cooling Ex-Rl 00/0ll/27 00/05/01 
019615 Mixer Cooling Ex-R2 00/04/27 00/05/01 
0196l6 f.~ixer Cooling Ex-R3 00/04/27 00/05/01 

Date 00/05/03 



00029 
NOTICE OF SAMPLE RECEIPT-PHILIP ANALYTICAL SERVICES 

Attention: Brian Koziczkowski 
Client: Clean Air Engineering 
Re Client Project: 8670 
FAX #: 847-991-3385 
Phone #: 847-991-3300 

Samples for: -Pb Y La £'Pn fn J 2- - l7J F/:1-RS _ 
were received in good condition unless 
indicated below. 

SAMPLE LISTING 

Philip Date Date 
ID # Sample ID Sampled Received 
------ --------- ------- --------

019610 M12-Reagent Blank 00/04/27 00/05/01 
019611 Baghouse #1 Rl 00/04/26 00/05/01 
019612 Baghouse #1 R2 00/04/26 00/05/0l 
019613 Baghouse #1 R3 00/04/26 00/05/01 
019614 Mixer Cooling Ex-Rl 00/04/27 00/05/01 
019615 Mixer Cooling Ex-R2 00/04/27 00/05/01 
019616 Mixer Cooling Ex-R3 00/04/27 00/05/01 

Comments: 
~~~~~~~~~~~~~~~~~~~~~~~~ 

Date 00/05/03 



BATIERY BUILDERS, INC. 
NAPERVILLE, IL 

CHAIN OF CUSTODY 

Revision 0 

Client Reference No: 24578 
CAE Project No: 8670 

G 



rr hrlifry 01 u &Im; T11 '· 
T 1\I n !'! r rvtl!c J ~1. ~ 
ECT MAN~ER \"'a~ w r. /<c. 1. : u kc 1;---~J 1 

.EADER ~P1r~, 6 .4, l <r 2- ! (_ l /(\ }\.,.._ s k ; 

~O. RUNNO . 
. ::l, 

) 

~ui~h~d by(Signature) 

•(A.Jk· ), l:v.Si.. ,J 

rier: 

cial Handling Instructions 

Date/Time 

Date/Time 

CHAIN OF CUSTODY FORM 

DEPT. 
---'-.............. -~ 

RECOVERY PERSCN: 
·--, 

"''J 

Received by:(Signature) 

Relinquished by:(Signature) 

This form was completed by: 

(fJ 
a: 
w z 
~ z 
8 
LL 
0 
d z 

r> ,,.. , 4., k. 1 ,. <-l k (.l.., ..... ,k i 

w 
~ 
:::> 
_J 

~ 
<i z 
(5 
a: 
0 

Date/Time 

Date/Time 

Relinquished by:(Signature) 

Rec'd for Analysis by: 

REVISION NO .. __ 

ADDITIONAL .. 

INFORMAllON 

Date/Time 

Date/Time 

500 West Wood Street 
=::: Palatine, IL 60067 
--- -WW == -WWW= 

orwarding Lab: 
....-~~-...a--...~~u.-~~W-+-~~~~~~~~~~~~~~---' - = {847) 991-3300 phone 

Clean Air Engineering (847) 991-3385 fax Signature Date 

PO Number: 
/1i ~ /7; </. • <....I ~ i k ( 
l-.1·~A A--, ) • Pi in/ ,.v~ L I J_ I' 

OS COC Palatine 
EXCL.R0-&'7196 



4):>4 
. ·~ 

CHAIN OF CUSTODY FORM _, 

T ~ 

r C\ ,. \./ 

PROJECTNO. ~(,70 
DEPT. GG 

::CTtv1ANAGER T?rhi-1 kOt...jcz..ki1 w*r- RECOVERY PERSO\J: 

EADER pv! <In ki.r-zj <-1.k(ho/'J<" i 

TEST LOCA llON 

1-

nquished by;(Signature) 
.r ~ ....... "" /// (" f 1,;'l t'·!.., .J. Jtr" 1,. ,,,t:" ..... /). 

1rier: 
~ ( ' ..; 

~c (/ 
~cial Handling Instructions 

Date/Time 
c,/, vi/\ ...,_ . .,I"'<" 

Date/Time 

~Bv111 ki 

DATE SAMPLE MA TRIX 

Relinquished by:(Signature) 

This form was completed by: 

~ . UJ 
z 
~ z 
8 
u.. 
0 
d z 

UJ 
~ 
:::::> 
_I 

§2 
~ z 
(5 
a: 
0 

Lf 1J. ~ 

Date/Time 

Relinquished by:(Signature) 

Rec'd for Analysis by: 

PAGE l OF 

REVISION NO. __ 

ADDITIONAL 
INFORMAllON 

... ' ..... ~ .. Jff"~·-...:--

Date/Time 

Date/Time 

500 West Wood Street 
Palatine, IL 60067 

1)--·,q h 0:0-z. lc.1.J<o,-s,k ·, 
=orwarding Lab: f!}, , I 11 ft r.I , 11> 1 /, C. . , , < > I I ---·-·-'-="'~-· (847) 991-3300 phone 

Clean Air Engineering (84 7) 991-3385 fax ,, ,9ignature. 
'/ .. ' / ,.,-' I} ' . , .r,, -" I <\. 

Date 

rF I I ns r.OG PP11nlin<!l 



BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

OPERATING DATA 

Revision 0 

Client Reference No: 24578 
GAE Project No: 8670 

H 



Sent By: ESCA TECH, INC,; 414 962 7003; 18-May-OO I I: rn; Page 2/5 

Paste-BH-S Battery Builders, Inc. 
ILAPC ID#: 197820AAO Stack Test Process Rates 

Test Date: 4/26/00 

05/18/00 
10:54 

STACDAT A_XLS 

Pasting Baghouse Exhaust j __ _ 

:::ting f tack Test Da~a ___ ---r- .. · j°ate: -~-
---1---·· ·--+-----11 

04/26/00 .. __. __ _ 
···----.! 

StaMCt~·xk_. __ s__,l_~_P_'~ # 1: _ . ···---1--~ .. -----_--l--~-~-~4-~1-t~ 1;~44---f +--+----·· ·-!------

~~-: =:1 ======-· ~;:~tive .. +------===:-M __ =ix=#_2_2_fi-+mished~cle 5 11 ;46. ~-.. -. -=====--·--·-_ 
1-----· Lead Oxide Charge W.eig-:_h_t:_--+ __ 4_.8_0_0 __ Lbs __ ~ I Fii~ ~res~. Drop S-ta_rt_: 4----3-.5-+" w-_c-. ---l 

·---+----..i----· -!.----+-----" 
Filter Press. Drop End; __ 

. r 
3.S"W.C. ···-----1------; .. 

-·----+-------lf----· ... 

-'---------·-· .. . ---·----+---·· ~-----4-·-"•. 

Sta_~~ Sample# 2: ·-·. 12:35 to 13:42 67 minutes 
·--.I------!--- .. .. -

Mix: 24, 25, 26 
l---M-=-i-=-x-: ___ __,,-1-___ . _· -_· ~--.. -. +--N-... 8-Q-.c:tt-iv-_e_---+------- Mix 26 w·-a-_s-c-om-. -~-,e-te_d,_@ 13: 42 -··--1-------l 

. ·-·--+------+---. 
Plate: 85N 

. ·-----1-----+--- ---!------+-----·--

L--. _·· ·=====L=ea=-d-. 0-_ x-~d__._e Charge Weight: 
.---1--------1"---··-· 

Filter Press. _Drop S~~-rt4: ___ 3_.5-+-" W_.C_._-1 7,200 Lbs. 
.._ ___ ___.. ______________ , .. 

&-----!-----· -!-----+-------+----· ··---.. --+----~ 
~ --·-----------;---·····-~·· ' 

_i ··---1-F_ilt_er_P_r~ss __ D_r__!op'.__E_n_d--': -~ __ 3_.s-+-•1 _W_.C_. ____ _ 

~---~---- .. -·. .. ----+------;--- . ---1-----1-- ... ·-----Oxide Delivery: 
. --4-------.--L----t-

44 1870 Lbs. Started: 12;44 
2ss.e Ltis/Mln--·-----+E-nded: _;__1_4_:2_1_.__ __ 1_s_1 ... ·M-ini.ites ·-.. 

Oxide oeiiver~-d-u-rt--'n.~~ .. -t-~~s-t_:=~=~==1=6=,5=7=6~~L-b_s~=~--:_·-_-_-.• _·-~-=--=-~-+-!1----·-·=--~=·-=--+--=--=--=--=---.-... -+---_-__ .-... ~::_-_-_-··_ .. . __ 

Stac~ ~ample# 3: 14:~!_-~~ 15:24 __ _.i __ _ 
...... ----+-----+-----··· 

----+-----+---·-··-·--· . 
Mix #'s: 27, 28, 

···-·---···-1--------,- ·---+------!----- ... . ·--
Mix: Negative 

85N 
Mlx 28 was finished r ----l-------

----+-----· ·1 

'------.. 
Plate: 

. .. -1.-------1-----t 

.,______ . I. .. .. ____ , ·----~------t I I __ ,., 

-· . ----li--L-ea_d_o_~i-~e ....... ' --~--~--~!_Q---~--~~~~-t:_ . - 4,~0~-+-i L_b_s ___ +-F-il-te_r Press I D-r-op_s_t_art_: ....___ __ 3_.s_·_ .... '!V ___ · c_. __ , 

--+----'---·· 
Filter Press. Drop End: _ 

.,___ __ _ 
..... ----1-----+-----+-----

J~S "W.C. 
l-----+---...... -~-----+------r---

1-----· -4------1-------+------+-·-·-···- .. ... ---'-------1-----t 

1-----·- . ·-·--1-------+------i---· . ·-··-1------+------t 

·-· -----l---- ... -·-----,-- . ____ __._ ___ -+-----I 

1----·" . ---+-----+------+---· .. ---+-----'-----.. ... __.._ __ ~ 
.. --~----1-----; 

... ----4---------+------
.. ·----+------+----

Page 1 



Sent By: ESCA TECH, INC,; 

Cool-S 
IL APC lD #: 197820AAO 

Mixer Cooling Exhaust 

4i4 962 7003; 

Battery Builders, Inc. 
Stack Test Process Rates 

Test Date: 4121100 

Date: 04/27/00 

18-May-OO 11:19; Page 3/5 

05/18/00 
10:55 

STACDATA.XLS 

I _______ _.__ ___ ......._ __ --+---~-----+----f------+-----+----+----~ 

Pasting Stack Test Data 
I __ L .. 

Stack Sam_E_~~ # 1 :_ .. ·--'----·-·---+------+----+-----+-··-·····-····--· ···-·+------+-----! 

-----+-------+------+--------·· -·· ..... ···--~-
Mhc Negative 

~-·--·-·-·-.·-· .... -· ·- -····-·--·--- . -·-f-----+-----+----+--···. ·····-·-·····-+----------1 
Plate: see below 

l-----+-------1-----+----~---·-- .... ·-······ ·-----+------~----1-----4-----

85N Mix start Time I 
Cool Exhaust Start Time 
Cool Exhaust End Time: 

l 

-+--------'I-------+-----· . -· .. ···--·· 
2,400 Lbs. Filter Press. Drop Start 0.5 "W.C. 

···-. ·-·-····· j 
08:25 ......... -···---------! 
08:31 oaTI··-···· ... 

Filter Prass. Drop End: 
l -

0.56 "W.C. 

0.51 .. W.C. 
-----1 ~g~~ .'!. ~: tzZ~~-~·iiimcery_a_rg.x._e _w_

1

e_ig=-h_t_: --+--2_0_!0-:~-5-1-L_bs_. __ -+--Fi_tt_e_r_ ~-r.~~s. Drop St8rt: 

Cool Exhaust Start Time 09:04 
· ·····-Cool Exhaust End--T-im_e_= __ ___. __ 0_9_:2-0+------Fi-lte_r_ Press. Drop End: _ ; . --·-1 .. ·""'l---+-------1 

Batch# 3: Lead o){idl Charge jeight: 2,400 Lbs. 'Filter Press. Drop Start: 0:5 •·w:c: ... 

0.55 .. w.c. 

90N Mlx ~!1 I~ff:l~ .... I 09:22 I 
Cool Exhaust St_a_rt_T-im._e _____ 69:.34 ···---·--· _ .. . ············· · .. :: .. :.· .. ·.--··---
Cool Exhaust EntiTime: 09:57 Filter Press. Drop End:_ 0.53 .. W.C. 

----1-----+------..--'---=~--

1--------·· 

----+-----!-------4-----+---·--··· ····· ··-· . 
-·-···· ----- - -- . 

.. ... ··--·-4-----+----+----

·······-· -· -· _________ _____.,____ __ 

i --·--I·. ----1-----1----

I 

Page 1 



3ent By: ESCA TECH, INC,; 

Cool-S 
IL APC ID #: 197820AAO 

------·· .... J ... ·····- ···- ··- _J_ __ _ 

4i4 962 7003; 

Battery Builders, Inc. 
Stack Test Process Rates 

Test Date: 4127/00 

. ____ ,, __ ------ - --·- ..... 

1 8 - May- 0 0 i 1 : 1 9; 

~~~-~ Cooling Exhaust 

1----·-··1:~~:~-~----·· _ __J . . -~---·· -+----+-Da_te_:_-+-0_4_12_7/_00-+------1--
Pasting Stack Test Data 
___ --__._·-··c_-_· ___.__I _--f-----­

stack Sample # 2: 

Mix: ~-~ative 
Plate: see below 

·-·--·-··-----1-----l---

Page 4/5 

05/18/00 
10:55 

STACDATA.XLS 

....... -----~-----' 
Batch # .. ~ .. : L.e~~- 9?Ci~-~ ... g.~_a_rg=-e_W--,--el-=-g_ht_: ---+---2_;_,4_0_0-+-L_bs_. --1-F_ilt_e_r P_r_es_s ....... _D_ro..:.....p_S_ta_rt_: 1--__ 0_.5_1_,_'_' W __ C_. __ ~ 
90N Mlx start Time 10:30 
· ····- Cool Exhausf start"Time 10:40 I . i ..... ______ -

0.55 "W.C . ._______ Cool Exhaust End Time: 11 :00 Filter Pr~ss. Drop End:_ ... . _ ......... T .... ·-·-··-..-----+---~-~-~'----=1-----1---

." ·-· ,,,_,,,,, ......... 1. . ---~-~-~-~-~-~--~-
Balch# 2: Lead Oxide Charge Weight 
75N Mix start Time 

?._~_QQ_ ~bs'._ ___ . Filter Press DroE Start· 0.5 "W.C. 
11 :02 · ·---:r---··-·· --·---~· ----4--~ 

•.•• '* .. -·-····-·-·'·········"··· 

Cool Exhaust Start Time 11 :12 
·····--~---·· 

Cool Exhaust End Time: 11:32 Filter Press. Drop End: 0_54 "W.C. . I - ·-. 

·······- ... 
___ ,,.,_ .. J ___ ,,,,,,, __ .. ___ ----1 

Batch# 3: Lead Oxide Cha_rg_,c,_e_W~e-=ig'-ht_;_---1-__ 2_,4_0_0-+--L_bs_. __ ~F_il_t_e_r P-~~~s. Drop Start:. 
4s_N __ ··-·- -Mix-5t-~ii1·"f-ime · · I 11 :34 

0.51 "\/Y/? __ .__ 

Cool Exhaust Start Time 11 :46 I 
Coo1 Exhaust End-Time: 12:06 Filter Pr~ss. Drop End:_ 

--------- -----+----+----· 

.. ·····--·-··! 

. . ... - ... ··---t· ... ____ ,, 

.. ····---- .. ·· ·- ... ··-·----+------+---------4 
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I 
I 

I 

o.541'."·~-~~c. -··-



;ent By: ESCA TECH, INC, ; 

Cool-S 
IL APC ID#: 197820AAO 

I 
I 

Mixer Cooling Exhaust -- . ··············. I 

Pa&ting Stack Test Data 

···-····--·-· I 
~tack Sample # 3: 

414 962 7003; 

Battery Builders. Inc. 
Stack Test Process Rates 

Test Date; 4/27/00 

I 

Date: 04/27/00: 

18-May-OO 11:19; Page 5/5 

05/18/00 
10:55 

ST ACDATA.XLS 

I 
--·-· ·---1'"'--··· ····- --.. -·---·-·--

········ ·---+-----+--+-----+--~ 

--4--·· ·--- -----
Mix: Negative 

---+-----+------"'---+----+---··- - . -····-·---+----+------+----+------I 
Plate: see below 

~--· .. . .. . .. . . ···-· .... J.·-·----··· . . I . 
Batch # 1: Lead Oxide Charge Weight: 
45N Mix start Time 

Cool Exhaust Start Time 
·· ·· ·· · · ····--·cool Exhaust End ffrn.ti: 

Batch # 2: Lead Oxide Charge Weight: 

45N- M~-~-~~~.!:! .. Ti.~~-- . ···-··-~I -
Cool Exhaust Start Time 

-·· ... -·--·. ,._ ··-- -··- .. -----··---. 
Cool Exhaust End Time: 

I 

2,400 :Lbs. 
·-··-··-· -· 

12:26 
12:33: ·-·-·- I ·---
12:531 

··-------! 
. 2,400 i Lbs. 

13:09" 
13:15 
13:36 

Filter Press. Drop Start: 0.52 '"W.C. - .. ···-·· ··1 I 

I ---------·······- --··-··-·---· 
Filter Press. Drop End: 0.56 ff w.c. 

.. ~-ilterJ:.'.~ss. Drop Start 0.51 11 W.C. 

. J ____ -- ------ _L_~---~ 
Filter Press. Drop End: _ 0.55 " W.C. 

-----· ...... ···--···-·······-··· 

~------.· . . l___ ··-~~~~~~~~~~~~~~ 
1-B_a_tch_#_3--4: 1-L_e_ad_O_xl_d_e_C_h_a_rg=-e_W~e--'ig:;....h_t:_--+ __ · 2_,_40_0 Lbs. . . . . __ ~i~~r __ Pr~_s_s~ __ D_ro-=-p_S_ta_rt_: +----0-_5-+-'-' W_. C_._ 
125N Mix start Time 13:40 

coofExha"l15i sta.rt"°Time 13:so 
Coo1 Exhaust End Time: 14:11 

I 
I 

.i.----t----+----
Filt@r Press. Drop End: _ 0.55 II W.C, 

! ··-· ............. ······---+-----+----+------T----+-----+-----t 

·~··---+---

----~··-···---··----1-----+----+----------+------+-------I 

·--····-- -·-····-···-·---··-·-+----1-----·--· ·-·- ·- .... 
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BATTERY BUILDERS, INC. 
NAPERVILLE, IL 

PERTINENT CERTIFU~ATIONS 

Revision 0 

Client Reference No: 24578 
CAE Project No: 8670 



State of Wisconsin\ DEPARTMENT OF NATURAL RESOURCES 

May 10, 2000 

Mr. · J aines Burton 
Clean Air Eng. 
500 W Wood St 
Palatine IL 60067 

Dear Mr. Burton: 

Tommy G. Thompson, Governor 
George E. Meyer, Secretary 

; ,..... "'/"J'\ r, 

\' r _ _;'I i 0 l:.;~J 
~. .. . . . 

PO Box 7921 
101 South Webster Street 

Madison, Wisconsin 53707-7921 
TELEPHONE 608-266-2621 

FAX 608-267-3579 
TDD 608-267-6897 

Please be advised that you have successfully completed our recent Visible Emissions 
Evaluation course. 

Having participated in the smoke evaluation sessions, you met the following certification 
criteria: 

1. The average deviation for the sets of 25 black and 25 white smoke emissions was less 
than 7.5%. 

2. The deviation of each reading was 15% or less. 

This certification is valid until 10/11/2000. 

Sincerely, 

Andy Seeber, Environmental Engineering Specialist 
Bureau of Air Management 

Enclosure 

Quality Natural Resources Management ' 



Department of NatuBl Resources SMOKE SCHOOL OPACITY TRAINING FORM 
Form 4500-97 Rev. 5-97 0875 

Run Number Qualified? . 
Yes No 0 

Oleded By (Name) L 6 

21 _9. i._.J.Q__l? 20 25 _]_0 _ _:_35 40 45. . . -55 60 65 70 75 80 85 _ _2Q__95 100 21 
22 __9 . i._:_2.Q__.!? - 20 25 30 35 40 - 45 : 50=. 55 M 6S 70 = 75 80 85..;.__2!1__95 .I()(l 22 
~3 --9 i._.J.Q__l? 20 25= 30 -· 35 40 45 so· 55 60 10 15 .80 85~_2Q__95 100 23 

24 - i__.J.Q__ 15 20 25 _]_0 __ 35 -40 45 = 50= 55 60 65_ -~ 75 80 85 _ _2.Q__ 95 100 24 
25 - 0 - 5 - 10 15 -20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 25 

__9 -i_ _ _lQ_ _ _!?- 20 
J> -i_;___lQ_ _ _!? 20 
Q i_ _ _!Q__J.? 20 

i__J_Q__J.? 20 
5 IO 15 20 
'i __ _lQ_ _ _!? - 20 

_ _lQ__·_!? 20 
,_lQ__~ ·20 
·1Q__ 15 20 

'O 15 20 
_ _:__!? 20 

_..!.? 20 
15 20 
15 20 
'i 20 

Deviation lf, {o °7. (1 

25 _ 30~_35 4Q_ 4i__50 _ _25 60 65__70 _]_5 80. 85 _ _2Q__95 
25 _:_ 30 __ )5 40 4i__50 _ _25 60 65__70 _]_5 80 85 _ _2Q..:_95 
25 - 30_~35 -40 4i__ 50 _~5 60 65__70 :__]_5 80 85 __:_2Q__ 95 
25 _ 30 __ 35 4.Q_ 4i__50 _ _25 60 65__70 _]_5 80 85 _ _9Q__95 
25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 
25_]_0 _ _35 4Q_ 4i__50 _ _25_6Q_65__70_~ 80 85~_9Q__95 
25_]_0 __ 35 4.Q_ 4i__50 _ _?5 60 65__70·_~ 80 85 _ _9Q__95 
:1s _J_6 __ 35- AQ.. 4i.._50 _ _?5 60 65__10 _]_5 80- 85 _ _2Q__95 
25 _]_()_:__35 _4.Q_ 4i.._50 _ _25 60 65__70 _]_5 80 85 _ _9Q__95 

30 - 35 40 45 50 55 -60 65 70 75 80 85 90 95 

100 26 ! 
.100 27 
too 28 
100 29 
100 30 
100 31 
100 32 
100 33 
100 34 

. 100 35 
100 36 
100 37 
100 38 
100 39· 
100 40 
100 41 
100 42 
100 43 
100 44 
100 45 
100 46 
100 47 
100 48 
100 49 
100 SC 


